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PREFACE 



ParcnOLOoTsTa have hitherto devoted tlie larger part of 
their energy tu investigating the slTiicture of the mimil. Of 
latt, liowcver, there liiis heen manffoat a diRpo^ition to de«.l 
more fully with ita functional and ^pnetie phflses. To deter- 
mine liow conwioupncps devdopts and how it operates is felt to 
be quite as iniponunt na the discovery of itfl constitaent ole- 
tn&ntfl. Thie book attempts to £et forth in an ekmentary 
ray tlie genprjitly aerepted faet>i and j>rJneiples hearing upon 
leae adjacent fields of psycliologieul inquiry^ bo far as Uiey 
pertain to the mind uf man. 

Inasmuch aa it is mental activity, rather than mental 
fitmctarc, which Iiits immediate signilieance for thought and 
ooodnet, it 16 hoped that students of philosophy, aa well aa 
tludonts of e<]«cation, may lind the hook especially ueeful. 
The author has had the interests of tuch Btudenta constantly 
lU mind. 

Tlie differing conditinns under whiHi intrnduttory conrHea 
in pi^ychology are offered at various inetitutions render it 
desirable that a text-book should he adaptable to more than 
one act of cireumstancfd. The preaeat text has accordingly 
been arrangal with the purptise "f permitting consideTahlo 
flexibility in the emphasis laid upon the several portions of 
the liubji^t This fact afcounln fur an anmunt of repetition 
and cross- reference which otherwise would have been re- 
garded aa unnecessary. 

To my teachers, Profcflsor John Dewey and Professor Wil- 
liam James, I owe much of what may be foujid good in these 
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pagp*". Were not the list too long to recount, I shoulrl gludTy 
express my obligations to the many other pBychologiats bj 
whom 1 hare been iDflucnccd in the formation of my view& 
I am mu<jh indebted for advice and suggestion to a number 
of my coUca^cfi in the Univcreity of Chicago, especially to 
Professor H. H. Donaldeon, Profosaor A. W, Moore, and Dr. 
J. B, Watson. My wife haa givon me groat asBistance Iq 
the preparatJon of niy manuscript. 

For tho usi- of b number of ill ijstrat ions flcknowledgmj>ots 
are duo in the following authors arnl puhJishera: Williaiii 
Joriiefl; D, Appleton & Co., publiahera of Barker's ''The 
Kprvoiip Systeur: W. B. Saunders Sl Co., puldishers of '^Tlie 
American Text-Book of Physiology"; Walter Scott, Ltd., 
publishere of Doneldpon'e *'Growth of the Brain"; John 
Murray, pnbliflher of McKendrick and Snodgraes' " PhjBi* 
ology of the Si^nee Organs''; and G. P. Putnam's Sone, pub- 
lishers of Loeb'a "Physiology of the Brain-" 
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A few purelj^ verbal chaogpti have lieen introiJucod into the 
present edition. Typographical errors have been corrected 
wherever detected. Uthorwisc the test remaiiiB unoilcred, 

J. E. A- 

Chicago, Augnst 15, 1905 
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PROBLEMS AND METHODS OF PSYCHOLOGY 



Definition of Psychologfy, — P&ychology is commonly de- 
fined Qd the science of conaciouenpes. It ia the buaincfw of 
a ecicnce ajfitenmti colly to dosrribc enJ oxplniQ tJic pheuom- 
eDft with which it ib engaged. Chemistry, physice, and the 
Vflrioue branchoa of biology all attempt to deal in this man- 
ntr with some sptcial portion of the facts or processes of 
DfltiLri^. MpntA] factfi, or facts of cooeciQuanegs, coagtitute 
the fid*] of psycTiolo^, 

The Nature of ConSGiou^Res^.—ConsciowmM^ vf: can only 
define in terms of iteelf. Scneationfi, ideas, pains, pleasures, 
acts at mt?mary, imflpnatJon, and will — these mfiy sorvo to 
illustrate the exporiencee we ujean to indi(!ate by tlie term; 
and otir best Endearour to eoDstruet a aucceBsful de^nitlon 
reeuhs in Hone such list, oF which we can only say: " These 
taken together are what I mean by eonsciou^nesG." A 
p33"choJo^icol treatise is really on attempt to furnish the 
eaeeniials for such a eatalojirije. 

It is geaoruUy iiiaintain'-Hl that despite ocr difficulty in 
framing a flatisfactory definition of coneciouaneHe, we can 
at laaflt dptr^t o»r or two of its ra^li^a! difTerenres fT^im 
''le pliyflical objects which make up thu rest of our cosmne. 
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These latter Blwaye poanewi poaitirm and extension, i, e., they 
oocupj »[fact", Psvi^hiL^al fittts^ (n events, niiver do; on the 
other hand they poeaeas one characteristic which, eo far aa 
we know, ia wholly -wanting to physical facta, in that they 
ej-ist for ihemsdves. A man not only has sensntiona aaJ 
idon*-, lie knows thtit he has tliem. A ytone or otiier physicflt 
object has no such knowledge of ita own esistence or of ita 
own eYperfences, Yet, whntever may be the value of these 
dietinc-tions, we m'cd enterlnin no nml fear of encountefing 
jiny seriouB misapprehension of Uie inner nature of conscioufr- 
ne»e, for each one of ua esperioncea it every day for liinis«lf 
and each is thus fitted to diacu^e it with some mco^urii of 
flccuracy. 

Former Definitions of Payohology. — Formerly psychology 
was t>ften flefineJ a?? tlie Kciuricc of tlie eouL But the word 
sovl generally inLplics gomcthing above and beyond the 
thoughts ami ftvliuj^s of which we are inijuediately conticiouH; 
and as it is thcac latter phenomena with wliich psycholngy is 
primflrily engaged, this deSnition is now rarely used by care- 
ful writera- Pfivcliology iQ also defined at times as the 
flcience of mind. The objection to this definition U that the 
word mind ordinMrily implies a certain continuity, unity, and 
personality, which 1?^, indeed, charactm&tic of connal liuman 
beinga; but which mayj for all we cbh hiw^ ho wholly Incldng 
in certain unusual psycliioiil eitperieuL^a like those of in- 
sanity, or thofic of dream liUtca, aad may be wanting iit times 
in aniraols. All consciout^nces everywhere, normal or ahiior- 
mel, human or animal, is tbe subjecL matter wlii[ii th© 
psychologist attempts to describe and explain; and no defini- 
tioD of his scicQtc ts wholly acceptable which designates more 
or lpf*rt than jiisl this. 

The Procednie r>i the Paychologist- — In hia description of 
conacicufi processes the psychologist attcji^pti to point out the 
charade ric*tic features of each distinguishable group of facta 
toid of each member of such groups, nnd Lo show how Lhey 
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lifffer from one anot^er^ Tbii^, fi^r eiamplp. the gpoernl 
group kiiowii as "sensations" w<Hjld be ilentribed und 
mnrked off from the groups knuwn ns "feelings"; and the 
peculiarities of each form of sea^ation, *uch as the viaual 
and Uictile form^, would be described und diatin^ifihed from 
mie aniithcr and from those belon^ng to the auditory form. 
The psycihologiet'ti ejtplanotionK consif^t chiefiv m showing ( 1 ) 
hnw coraplpT p*j'rhirdl ctHiditions an? made up of Himpli^r 
on«8, (2) how the varii«u8 psychical groups which he has 
analvBed grow and develop, and finally (3aJ how the^e rorioua 
coDecioua proceeaes arc connected with physiological actiyi- 
tiee, and (3b) with objects or evi?i]ts in the dooial and phyci- 
cal world rnr?tTtutiiijr tho cnvironmLTt. 

The Ftelda of Piychology. — Tn this book we aball be pri- 
marily concemeif with the facts of uonral human eonscious- 
neea, On constitution, its modes of o^ientUon, am? its devel- 
opment. But we shall flyaiJ oureelvra, wherever pnwihle, of 
useful material from tlie allied fields of child psychology, 
abuormal psychology, social paydiology, and animal pey- 
cbology. 

Child peychology is occupied with the etudy of the mental 
procosses of infants aiid young children, with apedel refer- 
ence to the facts of growth. Abnormal pflychology has to do 
(1) with the atudy of the unusual phases of conscious proo 
ess, &ueh OB are met with in trance, hnlhici nations^ Iiypno* 
tiam, etc,; and is concerned (S) with the more dcflnitely 
diBeased fomia of mentality, such as characlerise insanity. 
Social psychology, in ita broadest sense, has to do mainly with 
the psych olojrical principles involved iu those cxprefisiona of 
ment^ life which take form in social relations, organisations, 
and practices, e- j., tlic mental aitributca of crowiis and mobs 
as contra£tcd with the mental charaL-tciisttcd of the indi- 
vidual constituting them. A brunch of bocIoI psychology, 
often known aa folk pjjycholog)', or race psychology, is con- 
cerned with the pgyehieal attributee of peoples, espedally 
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those of primUire groiipn as contrasteil with civilis&l natirnii. 
Animal psychology is ecgageil witli the studj of conscious- 
nesB, wherever, apart from man, its presence can he dcU^ted 
throughout the range of organic life. The four loat-men- 
tionod branchL'fi of psycholo^'v takeu together are eonictimca 
spoken of as tiomparative ps^jchology, in distinction from the 
psychology which descTJbea fflcts concerning normal Edalt 
huiriJin LeiogH. Tlioj^e phases of psyt:holrigy which touch 
particularly upon tlie plienouiena of development, whether 
racial or individual, are sometijnes spoken of as genetic psy- 
chology. 

The Methods of Paychologyp (1) Introipeotion.— The 
fundamental peychological method is introBpeotion, Intro- 
spection means looking inwaH, as its derivation indicates. 
As a psychological met!iod it consists simply in the dfreet 
examination of one's own fneclal prcn-ettfta Much mystery 
has been made of the fact ihat the mind can thus stand ofT 
and observe lis own optrationfl, and criticism has been lav- 
iflhly devoted to proving the impowibility of securing scien- 
tific knowledge in any such fashion as this. But it ie an un- 
deniable faet that hy means of memory we are made aware 
of our mental acts, and we can trace in this manner hy ca.re* 
fill and Hystenmtin ol)servation many of the ruilimentary facta 
and prineiplea peculiar to human conaciousnees. When a 
number of us cooperate in such introspective observation, we 
greatly augment tlie exactness and the breadtli of our resuUs, 
and the accepted doctrines of psychology have actually Ijeen 
cstiibliahcd by the auccessive observations of many inveati- 
gatora in much this manner. 

(8) Direct Objective Obscrration.— Moreover, we are able 
to supplement introspect ion hy immediate objective observa- 
tion of other individualfi. It is thus poseible^ for example, 
to detect much whicli ie most eharactcrietie of tlie omotiona, 
such as anger and fear, by watching tho actiona of pcrsoca 
about US and noting their eKpreesions^ thoir gestures, etc. 
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The iaaia which vo thus obtain tttuiit of courge be interpreted 

in tenna of our direct Icnowledge of our own eiperirace, 

Jffli'neJ inlTospeotively. But sut-h f>l*5ervation of othera often 

Dakus us setisitivL* to psjcholoj^ncal procenspa in ourselves, 

tiich we ehoulJ otherwise orerlook. Finally, it ie clear that 

OUT pSTcliologicfll fact&, wlicthcr gained from observation of 

ourselves, or of others, Ijefore they can become of acientific 

<ibc, raott be luade tlic £ii1jjeet of careful reHection and 

»rBt?matic flrrangemont ; otherwise they would he purely hap- 

fjward, disconnected frsgmpnts^ with no morp meaning than 

any other colle<'tion of odds and eadu- The nee<l of such 

orderly reasoned arrangement is no more and no leas true of 

the psTchological facte gained by observations of otficrs^ or 

by introspection, than it ib of phyHicfll facta discovered in 

any realm of fleicnoc. The facts of gravity had been noticed 

a|iajn and again, hut it required the ordering mind of a 

Newton to set them in intelligent array. Whenever we 

speak of direct obaervation, or of introBpection, as methods, 

ffe ghall understand, thertffon^, tliie sy^temalie and aeientifie 

ut^e of the temifi- All the othur psychological methoila which 

we shall mention are simply developments r>f introspection, 

either in the direction of ayatcmatising and perfecting its 

emplo>-nicnt, or of upplying its results interpretativcly in 

ficMe not open to its inimediate application; for example, 

the held of animal eoneeiouj^ns^R. 

(3) Experiment. — Experimental peychology, Bometimee 
spoken of as •'the new psyeholo^/' or the "laboratory pey^ 
rhnlagj'/* is perhaps thp most rigorous and characteriHtic 
psychological method t>f tin? pn»spnt day. It is Hitnply an in- 
genioua system for bringing i utroKpei-iinn iindpr cnntrol, so 
that i\a resnlld can be veriiied by different observers, juat as 
the resnit of a chemical experiment may be verified by anyone 
who will repeat the conditions. In every branch of Bcience 
an e^eriiucnt consists in malting observations of phenomena 
under conUittona of contr'o], so that one may know just what 
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causes arc at work in proJucing the results observed. A 
pBycbologicfll experiment is baaed on precieely the flame 
principle. 

(4) PhyBiological Psychology and (5) Psychophysics. — 
Ph^'HJological iJt^ychology and psychophyaicfl, which are bulh 
clo^<?ly couneded, iu spirit and in fact, with tixpennieuUl 
psychology', are oepccially devoted to investigating the rela- 
tions between conBciouencsa on the one hcndj and the nen-oi 
sTstom and the phyeical worid on the other. Muuh of physii 
ologicfll psychology, and flll of psvehophyfiira, U CKjierii 
mental so far as eonoemB the methods employed. They 1 
furniKh information suppl*?menlary bt that gaUKTGil b' 
onlinary Jntrosijwtion. 

The Payohologiat's Standpoint* — In our stutly of menti 
procesaefl we shall adopt the hiological point of view junt no- 
dominant ir pflychDiogy, and regard eonecionBneps, not na 
metfl-phyeieal entity to he iovosti gated apart from oth< 
things, bnt rather as one among many man if citations o1 
organic life^ tn be understood properly only when regarded in 
connertion with life phenrnnena. We whall iliseover, aa we go 
on, abundant reapon for the belief that cnnecioue processee 
and ccrfcaiTi ncrvcuH processes ari^ indisHoluhly bound up with 
one another in the human being. But at this point, without 
attempting to juj^tify the as^iertion^ we may Jay it down as a 
basal postulate that the real human organism ia a psyehophys- 
ical orpuniBin, and that the mental portion of it is rot to be 
complotely or correctly apprehended without referenee to 
the phypiologicul portion. The ppychophysieal nrganism 
is, moreoper. a real unit. The separati'^n of t!ie inind froi 
the body wiiich we commonly make in thinking about them' 
ia a separation made in behalf of some one of our the-iretieal 
or practical interests, and as such, the separation ia ofi 
serrlceable. Tn aetaal life exporientf, however^ the tw( 
things are never separated, Ttierefnre, although our primai 
task IS to analyse and explain nreutal facta, we ehall attempt 
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to do thifi iti cloa^t possible coimecUoii vith tbeir aGcom- 
panving phjrsiologie&l proceaaea. 

Our 8ilopti»n of Lhi' bMiIogical point of tIpw, while it im- 



plies no diircspecl for metaphysics, wUl 



not onlj that 



mean 

wc fihflU fftudy con£<;touene&8 in connection vith phy&iolugical 
proccee^^e wherever po^&ihle, but it will also numti tliat we 
ebflU regard all tho opcrationB of consdousness— all oiir 
Muationa, aU out emotions, and all our A<^ts of wiU — as so 
man^ ejipreseions of organic ada])tatJonj4 to our cnviro'imeDt, 
an environineat which we iiiu^t reriic:jil>pr is social as well 
as physical' To the biologist ao orgem»iin repre^nte a de> 
vice for c-\c<uting ntovE-rnenti! in response to the atira'alationB 
And dpmantlfi of the environnicnt, in thi* niain these move- 
ineiita are cf an ori^nically benc^fieial character, otherwise the 
nvalure would perisli. Mini seems to be the master denee 
by meanK of which these adnpfivf-- operaMons of organic life 
amy be made most pprfcct. We shall consoriuently attempt to 
aee lu what particirlars \hp various fenlurtP of coniteioiifinetw 
contribute lo thin adaptive process. Let it Dot le supposed 
that *tich a point of view will render us obliviouB, or insensi- 
Hvo, tn the hi^^hcr and mniN> Hpiritual implications of con- 
Efioujn^M. On the rontrarv, wo j^hall iearn to eee thcso 
higher implieatioBe with their complete hflcVgrouod^ lathCiT 
titun in rlf'trif'hirK'nt nn'l i-^nlHtinn. 

Fs^cIidId^ and ITatural Science. — Tn one intportatit par- 
ticular the method of psyebologj follows the procedure of the 
natiiT&I sciences, siich as phveJes. !jf»(anY. and geology. Pay* 
chology tatca ff^r itself a certain definite domoiu, i- p., con- 
acion^DCfls ajs a life process. Moreover, it starta out with car- 
tain adsnmptions* or po:*tulnte^, as they are called, about its 
subject mattcT, whkh it refuses to challenge. The cheraist, 
for example, never etops to inc^uire whether matter really 
exirts or is eimply an illusiou- He assumes its reality with- 
oat question, and forthwith goes about his basinoss. So the 
paychologist assumes in a commcn-sentie.way the reality of 
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raind and the reality of matter- Not doee he qaGstion ttiat 
mind can know natter. These esEumptiDne prevent the 
nefessity of Iiis untangling tJie nietaphyBioal puzzlea whidi 
are involved at thean pointSj and leave him free to iuvestigate 
hia field in a purely empirical wav< He alao attempts, 
wherever pot^sible, to omulate the natural ecicntigfe nee of 
the idea of caaflntion. Ouf most reliflbic forma of knowledge 
filwmt nature are based upon our knowledge of cause and 
effect relatJons. A. groat deal of oor ehomical knowledge is 
in thift way exceediagly precise and exact; whereas tlie ]&vk 
at sur-h knowle*lge n-nders muL-h of fiur nrquaintante with dis- 
ease estrcjaely superficial and uiireliable. 

The subject nmtter of psychology evidently brings it into 
a di&tin(*tly iinhcrsnl relation t:> all thG other ecieneea, for 
these sciences are eevoTfllly engaged in the development o£ 
knowledge, and the krowledge-proeess is itself one of the 
auhjeetfl in which psychology ib most inti?rested- 

Psychology and Biolo^. — Tniismnc!* as psyehology U oi> 
cupied wiLh life phcuouit-na, it is clearly most nearly related 
to the hiolo^'cal sciences. Indeed, as a natural science it 
obvioufily Iclonga to the biological group. This relationship 
is as close in fact as it la in theory. The modem piiyeliologist 
makes frequent use of material furnished him by the anat- 
omiflt, the physiologist, the zoologist, and tJie alienist, and 
he gives them in return, when lie can, such pflychological 
fnctii lis they find it necesHarj to ernploy. 

Pftychologry and Philoa5phy, — Phycholog}- has developed 
historically out nf philoMipliy, and although it is uiiw in mnny 
wa>-s practically independent, its reluti(*Dfi with philoauphy 
are oeceft^rily very intimale. The connection Is particularly 
close with those braoches of phllositphy commonly called 
\ normiitivc, i. e., ethics, logiej and a?sthetica. Tlicee inquirica 
I are primarily concerned with quefitions of right and wrong, 
truth and error, beauty and uglincea. It is evident that the 
profitable diseuHston of puch problems must inrolvo a know- 
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ledge of tlic nicnta] operatiom eiHployed when we make a 
XJght or wrong choice, when Vtx reason Mavlj or truly, when 
we cxperieEicc pka^uro in Jisteoing to niuaic, etc. In a sense, 
therefore, psreholo^' fumitliee tlie indjspensable introduc- 
tion to these several pliiloAophical diBciplines, It affords an 
Arqiiaintanee wJtli tlit mental prixx's'ie^ which lead refipo> 
tiveif to comluct, to knowledge, and to the creation and 
appreciation of art. It thus enahles an intelligent apprc-* 
hensioD of the probbms which arise ia thef4? spheres, and 
fumiahes much of the material essential for their solution. 
A fiimihir thing is tnie, though in a lees eonspienous and 
ohTioQs way, of the relatitin of psychology to metaphyaicd, 
and to that fcrm of metaphyaical ic(jniry which fornierlj whs 
known aa rational pAVchnlogy. 

By rational psychology waa commonly understoiid the in- 
quirr into the conditions renderiog the existence of conacious- 
n€Bs poG«ihle. Evidently these inquirice, i. t.^ rational psyohcl- 
ogy and metapliyBics, together with what 13 known aa 
epistt-moTogy^ or the theory of knowledge, are engaged with 
just *iieh problems as underlie the aasumptiona of pflvohology 
and the uatiirwl SL'ienc*^, e, ff,j the reality nf matter, iU inde- 
pendence of mind, etc. It is on this account that niclapliysics 
— which fundamentally represents an effort to soJtc the prob- 
lem of the ultimate nature of matter ani mind and their rela- 
tion to one another — ifi Mid to be the science of acicnces. Al- 
tbougb metaphysics i^ in tlil^ sense more fnndainental than 
psychology, and logically antecedent to it, it m fo cstenBivcly 
concerned with mental proeesaes that a knowledge of ps}'- 
chology IB commonly reeognieed oe practically indiepensahle 
lot itfl effective condijct or apprehension. All these branches 
of philosopliy clearly involve, as doos psychology, tlie study 
of conBciousnesfi in a certain seaae. But whereas the«e dia- 
tinctly philosophical disciplines are primarily interested in 
Bome one or another of the iiaplicntiFjns and products 01 
thbuglit proceohts, psychulogy is iutcre=ted primarily in the 
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conatihitioD anil openttion of consciousness Iteelf We may 
question wheUier ultimately tlicre ftre any Inird and fust 
lines eevering thcac pLilosophical inquiries from oni; another 
and from paycljolo^". The diHtinctions arc perhaps rother 
practical tlian ultimate. One inquiry inevitably sbades q3 
into tlie otiters, 

Faychology and Ednaation, — Psychology is related to 
erlncational tlieory in much tbt* way tliat it is to ethica. It 
may kr eaid to be related to actual educational procedure as 
theory is to practice. Education has us ita function tlie 
aymmetrical de\'eIopment of the powers of the individual. 
What the natural relation may be among these faculties, what 
Are the laws of their unfolding, \rbat the judieiouH mpthods 
for their cultiration or repression — these and a thousand 
Birtiilar prai'tical tjue&tiona can he aimwenjd \ty the asBiatauce 
of psychological observation, or eljte not at nlL The result 
which we desire to attain in our educational sy^timi must 
be, in n conjiiderablc nieaaurc, determined by the social and 
ethical iileala we have in view. But the securing of the re- 
sults, the realieing of the ideals which we have eet up, through 
our cduenttonal niochinery — this must be flccompliahed, il 
we would work with true insight and not by blind experi- 
ment, tlirough a real knowledge of human mental proceases- 
We flhall kc"<'p constantly before ua ia this book the faeta of 
growth aud tlie facts of adaptation to the demands of the 
enviroamont. Clearly these are the fat^ of practical signifi- 
cance for «diicational procedure 
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The Union of the PayctucftI and the Physical in the 
OT^amsm. — We ahal] now eiaiuine some of the evidence eon- 
fiiBiatoTT of our aeitertJon in the last chapt<?r, that coTiarioua 
processes and pbyaioloptal process^e are intimattOy connected 
in the orpanifcm. We shall in this way discover some of the 
reftaona why it i« desirable for ub at tho oateet of our t^tudy 
of mont&l life to learn Bomething about the nervous system, 
to whieh subject we shall tben devote the remaiuing portion 
of the c^Rpkr. 

Commoo observation infonna iia of at least Wo funda- 
EQCDtal types of faot concerning these minJ-body relatione. 
We know in this manner ( 1 ) that our conacioutjneBs or know- 
Mge of tl;e world about ub depends primarily upon tlie nue 
of oar synses. A persnu born Mind and deaf has neither 
Tisual nor auditory seasfttlonn or idwis, and nevRr can h;ive 
so long as be remaios dc^titatc of eyes and i^ars. By uicfius 
of tiie other sensea he may he taught mucli about colours und 
aoiuida, Bs Helen Keller has Veen; hut be never can have the 
exporionee wiiieh you or I have, when we sec a colour or hear 
a sound, or when we permit a melody " to run tlirouph our 
heflds/* ail we say, or when we call into our micda tlie appear- 
ance of a friend's face. Indeed, if a cilild hecomca blind 
before he is five jeara old he commonly loses all hia viftual 
ideas and mcmoriea just as completely as though he had 
beeo bom Hind, Tb<]re ia crerj' reason lo believe that if 
we %rere deprived of al! oar senses from birth, we could never 
possess knowledge of any kind. The acnacs thua hold the keys 
»hJch unlock tlie doors of intdligence to the mind, and the 
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Bensei are phyweal^ not mental, thinga. Apparently, tterft* 
forej the most simple Qcd fun ilanien till nperations of con- 
fiotuUKiiOtis ave bound up uith the existence and actmty of 
certain bodil}' organs- 
Common observation aliM> Jnlorme \ia (3) that the txpres- 
sions of mind orilinariiy take the form of mnscuJar move- 
ments which wc call acts. Wc hear a boll aad our conecioue- 
nese of tlie Bound resiiltfi in our going to opon tlie door. We 
consider a course of action, and the outcome of our delibera- 
tlatt iasuFs in the form ^f words or deeds, all of whieh pon- 
Biet primarily in museular niDvemenfs. Strange as it may 
appear, e^en keeping Gtill involves museular activity- It 
would accordingly aecm as bhough the mind were hemmed in 
between tlie sense organs on the one hand and the muscles 
on tho other. It woidd be a truer exprcesioD of the facta, 
howGTor, to say that theee are the toole with which the mind 
works. Through the sense organs it receives ila raw material, 
and bj Jt& o^vn operiUnus tliis material is worked up and 
organised into the coherent product which we call intelli- 
gencCn This inteUigeoce is then niatle effective in practical 
ways through the rationally controlled action of the voluntary 
muscles. 

Tliere are other facts of a well-known kind whose preeiae 
purport ifl, perhapfi, less endent, but whose general implica- 
tion of intimate connections between mind and body is iden- 
tical with that of tlie eon niclernt ions wliich we have juat men- 
tioned. We knoWj for example^ that blows and wuunds may 
seriously disturb conficiouaneBa, or even destroy it The 
similar cifetU of many drugs, such aa alcohol, ether, and 
hashish, are matters of common knowledge. Even coffee 
ond tea exercise a mild influence upon our psycliical mood, 
and the change in general disposition which frequently fol' 
lows indulgence in a eotisfactorv meal is a phenomenon 
familiar to every farailv circle. liodily disease often pro* 
duces a most marked effect upon the mind, and conversely 
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like diffnvDt i^Sect apon dueasCj of a cli^erful or a deprcAscd 
mental atlitnder is a subject of frequent remark, 

When we eKflroine thp Ipgs fflmiliitr ^videnci? offcTod ue by 
CCTtaiD branches of motlem scicnre, we find our jirevioTis im- 
prmioiifi Htroagly confirmed- Thug wc learo from patliologyp 
the ecicace of discaj^e, tbat flieordered conditioBa of particulnr 
portioDA of the brain tissue are accompamc*! by disturbances 
of definite kind^ id cotmc-iousnegs. In this way wc learn, for 
«ample, that the dwitmotion or difliutpgration of the tisftuo 
of one region in the brain in foi!f*ired by tho logu of one's 
vii^al nitniorie*, so that dqu cannot rei^all iW appraranco of 
familiar objects. A Bimilar diaordcr in another region vnsts 
one the control of certain rouaclce in the hand, etc. The 
•doncG of anatomy ia able to demonetratc atmetural connec- 
tioiu of ncTvi^e betw^n these diseased parts of tho brain and 
the »n» organs and mneelea over which conet-ioiiBneHB hoa 
lost control, thua aupporting the implitation of the patholug- 
ienl evidence alrefldy citt'll- Experimpntul physiology shows 
lua. that by stimulating (either mechanically or elei'tricaily) 
eertAin brain arcaa in animals, we can produce moTemcnta of 
dcfinito mnackfi, wht^reas by tstirpnting the^^e rt?gionii we can 
at least temporarily cripple the muBcles nnd render the vUl 
powt^leas over them. By similar exeisiona of other brain 
finfaa we c-an rripple definite ppn>;e nrgnns. Thus patholo^, 
anatomy, and pby«iri|rigy all point to the same intimate rela- 
tioD of mind and hoiiy and indicate more specifieally than 
llje obponations of even'-rlny fxperienee conld ihi a fisted and 
poailive relation between definite parU of the nenroua fijetem 
and fiuch special phasca of consciouBnesd as the visual, the 
auditory, etc. 

Moreover, eomparative anatomy, comparative physiology. 
and comparative peyehology all eonverge upon another 
cognate principle, f fl>, that the development of eoEisciousueea 
among various genera and speeies of the organic world haa 
run parallel with the development of the nervous system. 
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Taking all these consideraUons into account, tlie <3eliverancefi 
of common Benee as well us the teachings of science, it ia 
eaav to muli^ratand why the ciodeni peycliologiat fiurJs it judi- 
cioufl in hia ehidy of conaciousncBs to learn all timt he can 
about the ncTvouB ByBtem^ the sense orgflne, and the motor 

Ilie Nervous System. — It wilt assist ms m gnimog a work- 
ing idea of the nervoufl system tij bear in mind the fact that 
its fundamental function consifits in "the eonveraion of in- 
coming sensationH into outgoing niovementfi of n kind tend- 
ing to preserve the creature" Creaturee destitute of some 
form of nLTvoufl system aro practifally incapable of prompt 
and appropriate adaptstion to their eurroutidingG. Plant* 
arc thus in large measure fclie pa^ive Tictima of their en* 
vironmeuts. Injury to one part LMmmonly produces little or 
no imrneiliate effect upon the r&it of the plant. But hy means 
of ilfi nervous fiystem every part of an animal organism is 
brought into vital coimection -vnih every other part. 
Cooperation hccomea the controlling principle in the life activ- 
ities. Thte cooperation, or coordination, takcd the form of 
aiorementfl made in nspons*^ to ebupot^' stimulations, and the 
most hiphly evolved form of nervoud system^ aiioh as that of 
the hiimpn Hping, differs from the vpry rudimentary forma, 
like tlint of the jelly fish, only id the romplexity of the tle- 
riccfi by iihifh these BtimnJationa and movements are con- 
nected. When we are studying the structure of this sys- 
tem, we should, then, olwaya remcnil>er thia fact about the 
coordination of seujiationfl and movements, aa the clue by 
which to interpret even its most intricate arrangementB, 

The Elementary Stmctnrca.— The nervous pystcm is 
made up of nerve celh, with their filanicntoua elongations 
which are called fibree. A eketeh of certain common forms 
of nerve cells is shown in fi^iree 1, 2. and 3. It ^nll be scvn 
that they are aceunmlntioue of granular protoplaemio masf^cB 
containing a nucleug, and often within this nucleus amalJer 
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nncleoH, while from their e^^ are given off filamenU of 
various forms nml fsi^e*. These filflint^nU* are outgrowths of 
the cell-body and constitute en organic part of the stmcture. 
The whole structure, incluiJing both fibre and cell-body» ia 
nowadays called a nt^urono- Tho oeurono isj therefore, the 




Fto- 1- Tsolnte^l tKXIy of a Iflrge rpl! from lite ventrni ln>m of tlie 
ei|iIiih1 (iinl itf inaiL Multl|jlleil 2iii] illuiiieters iDooaldflon 
ufitr OherifU-lueri. d. aiuue leirli ceJl ha« Uut one); D, 
dtfudritea; I<, tiucli-uri wlUi cuHuAures; f, pl^jueut epoL 

real element of the nervous system. It ho^ been estimated 
that ID the cerroufi ey.^tem of the adult hunifln being there 
areaboat 11,000 millioDsof these neurones in various stages 
of development. Th(*ir average volume i* probiibly abcjut 
.00009 of a euhic inillimetrw* 

* ^C rDll'>vf lii IblH EtntemCDt the rouceiitkHi of the uervniui 

Bj-HtfD] snd tlio lermliiolngy nt pfesont g^ncmlly prevnlent iiTUoiig 
ncunjlugi^ttf. It iDiiat be rt'Qiciol>ereJ, lioTvever, Ibal Uic at'ieucc 
ot neutotiigy is ^ro^Jii^ wllti M>4ii>EiLs]iIi]g miiMity. hhJ nidfcal 
cbflngea of dotirine ure couaequcnUf [xuiallile at nn; Um«L 
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Certain of tho fibrous pro tube rancea arc called ououefi or 
neuritosj othars art known us dendrites. The sxoneSj as may 
be? seen fraui figure 3, arc gc-nt^riilly smooth in tlieir contoiira, 
and when they hrandi, the divisicina tiiinmonl)' occur at riglit 
anglea. Within the ccniial &iyKteiii the deuilrites are rougher 
and hranch more gradually from one another, Bomtwhat like 
the stickd of u fiiri- The fully developed axonte have a 
pecuiior Htructnrc, Bhown in figure 1- The central strand is 
known as the axis cylioder. This is a trau^paient nia^^ 




FiQ. 2. A Bi^ur of Imman n^rve "cpIIh. nil iJmwn to the flmiiw 
Hi-ntf . ir, NjJiull uiutur i-^U TuMii veiitml Iioru of iLe spln^il 
cord Jn the r-ervknl region; b^ fvJl from Itie doraal part of 
tbe tboi'inlf rogioQ ; c. i*uiaU ^.HI from tUe top of the dorflol 
liorn of Ibi- 'XTd, thorncic nijion ; r, tiiuull crnmilG^ fron] tlie 
ferplieUiiiH : f. I'urkltije'H cvU from Piiruo rrgloQ ; ff mid A, 
pyrntui'Iiil ct'llfl froia (.■oritral roijfloiw of the fcrobral cortex, 
I T'l^iiiiUson flft(?r M^er, In tlio " Aiuorit-aa Tert'boob of 

vhich apparently constitutes the true nerve, and eonducta 
nervous impTiljiea from *^cee orpan to norvc centre^ and back 
again from nervp ecntro tn muscle- Outsi'ie the axis cylinder 
IB & relatively thick ctivuring known as the mpjlullary gheath_ 
ThiH sheath generally disnjipears near the cell-boilieK and 
olflO wlierover the fibre terminus spproachta other fibre tei^ 
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QUQftltf. Outside of this again there is a tluo mcmbroneoua 
«h«AtJi known fts the neurtkmnifl. 

Although the cell-l)odies and fibres Are rGally paH^ of single 
organic cells — the opuronft? — their notable difference in 
appfaranre a aLTotnpanietl hj a, distinct different-e in fuuc- 
tion. Both c<?U-bQdie8 and fibres arc acnfiitive to stimulatioa, 



-^ ^^^ 




ria 3. AD. showing the ph^fJ/igftintii^ d^rHnpment In a Bcdra of 
Terieliriitfii; a-c. thv fnif/fjei\ftii.' dovf^JopmrDt of irrowing oells 
In n typical [[lamiiin] : hi both oflfi^fl only pyrnmldnl o^llfl 
rrom Uie i-friffinim are ntiown ; .4, frop:: It, It^jinl; fJ, ml: 
II. man; «. iipti robin st, cir yoiii^K rcll. wUliOHt demlrltwi : ft. 
nmiinpiii-ln): deiulrlffrt ^ 1; tU^iuXrUi^ fiirthnr i)(*v(>Uii.>ef] ; d» 
flrat oiifft'iirniii-e uf oflliitrnil brumlH^ft ; e. furlEier deveIoi>- 
aieot of i.'ollatcrul unU dendrites^ (Docaldsoo after ItaoiOu 

Are Crri/at/f> as the phjetologistft say, and both po&aoee ton^ 
dut'tivitv. But whereas thia eihausts thu fundiimenUl func- 
tiona of the fibres, the cell-bodies are ordinarily suppoaetl to 
the fnrther capacities of leiaforcing or inliibitiii^ 
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the impulses sent to them. Blor&Jver^ the cell-todies seem 
at times to spnd out ncrvfrna pi^^ilation along the fibroa auto- 
matically, without ftitj ilt!ttiUljl<! e.xtprnal htinmlation. It 
will be seeUj therefore^ tliA-t the ccll-bodi^ are 1q k fiense the 
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Fio. 4. Loncltnclliml nnil traosverHe sfrlloD of uiwluUaioil nervp 
flljrefl from Hip w-ljitu: nt^rve oP the froff. The c-tiitrnl flhrlUar 
p<)rtloi] id tLo axis cylinder. The mnatPlttlou \u tlic rovpriop 
BhortUi ropr*-tn»ulp a "node of RnnTior"; Biu'h fonatrictionfl 
ooour at liitoi'raJtJ ulcug tbe ei^uree of tbe Qbre. (Bariccr 
after BiBdemmnu,) 

powpr centres of tlm nrnoiiR avsi^'m, while the fibrps are in 
the main mereij iotercoaoectiiig meclianiaius, putting the 
several sense organs into relation fl) vrith the Tarious cen- 
tres anJ (S) through these with the miisclts. 

It is Buppoeed that inside the central nervcus fivstem the 
ftxonea are^oidinarily employed to earry impulses away from 
the eell-bodioa, whereas the dendrites probably carry im- 
pulses toward them, Outaide the e^ntral system the afferimt 
fibres leoiling to the spinal gsuglis rpseinble axoxies id Btmo 
ture, and so olTer appartnt esccption.i to this rule. In 
any event the whole ntTvous ajsteri is nothing but an aggrega- 
tion of neurones with the supporting iisiiue, called neuroglia, 
which holds tbem in place. A nervous impala^' uriginaliog 
in the eenecrj eurface of the body, for ej^amph in the retina, 
may be transmitted from one group of neurones to another, 
until flojiUy it issues, perhaps, frfim the Tierven of the spinal 
cord, nnd produces a movciiicnt of Lfie foot. This is what 
would occur if owe should step aeide upon seeing a heavy 
object about to fall. In this process of transmitting the 
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impuJaO throogh the nervftus gyshmi^ it ie not net^eceaTj that 
the groDps ol n^'oroDCti ^ould he udMAWy in contflct with 
one A&Dther, although this may occur Bat they must &t 
least be close together- Contiguity, if not aDatomical con- 
tinoity of groap£ at neurones^ seems to be a sine gaa non of 
tueursl ccndoctiTitT. 

The eznct physicfl) nature of neural excitement ia not 
koovu. Vsrioua theorica have been propounded in the eifort 
to identify it with reeognificd foroiB of obemioftl or ^I^trU 
cbI activity, but thua far no hypothoeis has been suggested 
vhieh ftcconlfi sfiti^fjictorily with all the tBCta. MpoEitimp, ve 
»peak of the nervous euireitt. the nc-ural di^turbanev or ex- 
cittan^nt, in a purely metaphoric&l way, to cover the facts 
which we do know, i. e.^ that physiological activity of a Ci;r^ 
tAin Sdnd occurs in the nervous ^tnicturcSf and is tranfimittcd 
very rapidly from one point to another- In man the rate 
of tliJ« transmission h about lOO feet [>er seeonil. 

Tmrfooa Fonm of HervDna System. — Whpu we turn to the 
£i»ul<>gi5t and the comparative anatomit^t, we an? able tjj obtain 
certain interesting facts ahout the development of the ner- 
rons avHtem throughout tlLc or- 
ganic kingdom. From such 
acmrccifi we Icam that the simplest 
typoft of animal organism, e, g., 
5Dcb protozoanj^ as tbr; aniafha, 
jjOOBCW no nervoufl ^^tem at all. 
Ewf}- part of the surfuee of the Y\ti. 5. Dlainam of an 
unieellular amo_'la 1 figure S) is amteb-i. The irrefrular- 
cnpable of movement, of afifiimi- 
Uting food and ejceretin^ the 
waite products- This animars be- 
bavionr Buggeste that other form* 
of ttasnc> Sfside^ nervous tissue are rienfiitive and capable 
of rauitucling impulses. Undoubtedly thlfi ih a fact, and "kg 
mu(^t a<.x:ordingly think of the nerves aa ainiply specialised 




I^F flhar^ed cins^ of [im- 
toplaum Is flbown with 
S. its uuol'nif*. and CW 
a oontraHnp Ta^jole, 
vblcli expandB and «»□< 
tra^'ta. 
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forniB of protoplasm in which these functioDs are more &iglily 
develope^l than oleowhcre. In certaiu of the lower metanoans 
nerve cells apptHr wilh flbree extending t/iward tht* periphery 
of the body aDd poi^e^mg BeiuJtive tenni nations. Among 

U»e cttltrntemles n very 
flimple nervous sj^stem 
comes to light. In hj- 
droida this is merely a 
kind of tissue of nerve 
cella. In eebinodenaa we 
mffl-t with a strut^ture 
like that Hhouii in llgijre 
6. But it ia nob till 
we get to auch forma as 
the worma that we find 
a definite organised cen- 
tro of control, like the 
brain or spinal cord- In 
the aniLulfltes of the 
vuriii forms there is 
not only a centre corrpepoiiding io a very rudlnaentary hr&in, 
but also one roughly corresponding to the sptnul cord, (Fig- 
urea 7 and 8.) In the molluscs the dcvdopment ia made more 
complex liy the appearance of these proupe of central coIIh 
eluiitored together in several directions about the brain. (Fig- 
ure fl.) Even la the lowest forma nf vertebrates, fl. g.j the 
acrnnisl amphioxu.s, u'e find both a brain and cord. PflBsing 
from the lowest to the highest vertebrates up, for eiample, 
throiig:li the lifihes, reptiles, and amphiliianB to tht- birds a.nd 
jnaminats, wp inept with every ahade of variation in the 
develo)>mont of the several parts of the nervona system. 
Ever^-where, however, from the most piinjitive meta* 
aoan up to nan, the general principle ia one and tlic same — 
a meehani^m for connectiDg sunsktivc surface organs with 
musclea. 



TiQ. fl. Nen'ons njntem of a star- 
flali; u, eeiilral nerre r[uG tbnt 
nurnraada the moutb ; h, pedpb- 
enil iiervffl of the arias. (After 
Loeb.) 
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The Gtou StructureG M the Humaa Serroiu S^iUu.^If 
«e v«T« to cxamiDe the hnmaD Dervoua ajstem at one period 
of ite derelopTQCDt, vfc shoold find it a crude structure of 
tobuUr fonD, vith on^ cud enlarged, and slightly constricted 
tt fra soDes, u ahown iu fierce 10, 11, and 13. Tbe walU 
of tliis enlarged portion 
thidcm and epre^d out a^ 
tbcT grow, and in one place 
dviudlc a war to a mere 
nKmbnne, In thi^ manner 
the vanoua parts of the 
adult brain are formed, rc' 
taining to the end th^ old 
tabular fontonre. The Tcm- 
xant of tbe caritiefi in the 
CfDbrTonie brain and cord 
bttCoDe reep«ct]v(;]_v the ren- 
tridci of tbe developed brain 
aod the eanat of ih^ spinal 
«ord These canti** romuin 
connected witli one another 
md are ^WaA untb the c&r^ 
Imwpinal fluid. The surfaces 
of tbe brain and cord aiv 
closely invented with a meni- 
braop, the pia mater, cam- 
in^ b1ood-V€»4e1d. TbiH mein- 
brane i^ bathed on its oiittT 
aurfac€» hs fluids. A t^ugli, 
ibiclc membraife, the dura 
mater, eeparatea the pia 
mater from the bones of 
the ekull and vertebrae. 




Fio. 7. Tbe t>raln nnd a nerlea 
of "leffmentiil gnngUa of ao 
mmeJld (Ncrelat : '>. cnpra- 
cpAOpba^cfll ^QgLIoD, or brain ; 
c^ commlraure ; u. ButKv»opb- 
aireal eaufrJivD. (Loeb after 
Clflparide>. 



The portion of tlic embryonic brain known as the fore- 
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brain finallj develope into the great maeees of the 
brum. The Dptio thaloini, which ore larpo coliectioaa 
nerve c<?1Ib with tln?ir iihrout o-onnectionaj also belonged t>rij 
iiall;v to this genera! rpgton of the brain. The primitii 
mid-brain ehangi?& less in mass during grcuvth than d< 
the fcirc-ljrain, and beccim(« on itrn under or vi'iilral si 
face the crura or peduncltti i>f the hrain, while on 

npptr or dorsal surface il 
becomes tlie corpora (juad- 
rigen;ino- The hind- brain 
develops in its foremost part, 
dorsalij into the cerebelluoip 
and ventrallj into the pons. 
In its lower |>ortit>iiB it be- 
corues the mednlla oblongata, 
upon the dorsal snrfat^e of 
which appears tht' fourth ven- 
tricle, with its non-Dcrvoufl 
membraneoTia covering. The 
spianl eord undergoea the 
lea«t profound ehango, aa re- 

vimn : o, soi>nin»-ii>iili)itreal r}f any of thp embryonic parta 

ibce»>pbup.fll K^t^mon- ^, of the ceatnil svstf-m. 

When we take the faL'ts of 
development into af count, 
therefore, it become« evident that the varioua portions of the 
brain, which seem at first glance bo hopelcealy confuaed in 
tln^ir relatione tu one nnother, are neverthelofis all out- 
growths of a single relativoly eimple structure — thi* tubular 
erubrytinit nervoufi sj'Htem, whose walU are everywhere made 
np of neurones ami thefr supporting tjjisues, the neuroglia. 
The general fonn of the brain is complete Kfuie time before 
birth. 
The number of neurones, the nervous element, ta alao coin- 



ican^lkia : 

HUl 

pharyniE ; G, gaaeila of tbe 
Tcotral eord. (After Loeb.) 
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plHt at birth. But the maturitj of the brsio in point 
tf ortomal FW ifl not ivaehed trntil about spv^d 3'rfirfi of agv, 
•ad drTrlupBiviit in Uie ^tzi.* udi] ini<?rc'«>ruii.t.'1riiQH of tht? 
—■D» ug ^(ii« ou inilf-fTutti-ly, rrrUiiily wUti most }TeniODS up 
to forty /r«r» of A^e, 

FoUovio^ CIvLLri^hnua and otlitTB we mar claaBifv the nen- 
nWG* of the ct^trnl nervoufl «y«Uin in three gtoernl gnrapej 
(I) Ihe j^i-ripht-ra] in.'uron*"*', (2) the cubcorticol noorones, 
ICbI <I*> T!»e i^nit'ftl neurones. 

Ferijiheral Neurones- — 
Tb« peripheral ni?uron«, 

«tifff the central ffystem, 
cofUOMt of MnMry ocll^ and 
tfcdr fibrcm prolon^atioa-^ 
of vhiHi a part extent) In- 

wanl tn»'iiri} the (vntrc-Sj 

and ■ part (iT^twarJ towanl 

thr miMary eatl-nrgans, 

■Deb a« the nxU anri {.ones 

of tlir Tt'tina, the hair 

cetU of thu cAi'hlta in the 

tntorna] ear, Iht? [ouch eor- 

pu»r|i« in tli^ Mr\f *^. 

(See cut* in t'hupter V.) 

The iTcll-hoiIi»4 of thvso 

neurones are eometimes eituate^l near the central rtmc- 

tnm. as In the ease of. the cells in the ganglia of the 

posterior ntois of lh<^ spinal ^iirtl. The*!*? wlls (Jislrihnte 

their fihn?i< to the tkin, musi'k'S, lenJona, v\c. SometimM, 

however, they are la the peighbourhixx] of the sense organ, 

M in the ca#e of the auriil-^n- nene, which ari^e* from 

ft trt]] in the iatemal ear; the uptlc nervt*, \\hidi has ita 

cell-body in the retina, etc. The function of the peripheral 

DeQj«>EieB ia evidently tliat of transmitting impdsca from the 




Fro. 9. Brnin of n aiollunc (Se- 
plii) ; Vff. cerebral gnngHcm ; W|Jff* 
»U|ini'J>v>pbaL;i^ul ^aiigHoa ; Bit* 
tiii'^tLiil ^ii^llcm; Tff. ^nglU of 
fbt^ t^ntiiHtiu. iLoeb after Clacs.) 
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organs in to the nerTous centres, and we necO discuBfl 
thom no fiirtlit*r at thin point. 

Subcortical Neurones. — Tbe uubcortical group tiiTolTC« all 
the gross fitructures in the central system lying between the 






Ptob, 10, 11, nni 12, DIaffrflins llluBtrntlng ctnbiyolojjTcnl chnnpre 
lo tliG brain. Ar. ni»t<>r3or vtsEclc, or forebmln ; if-ft, tuWdle 
vealple, »p BjM-bniiii ; Pif, i»oetorlor vosl^'Jo, ur html bnilo; H, 
cerpbral fiomlspUorM ; Th, tbalamuB; Cb. oereb^lJuoj ; Mo, 
Tuedullii oblDJi^iiTJi. tJomes after Hugeulu.) 

cortices of tilt ferebrum and the i;erfM!iini on the one baml 
and the peripheral neurones on the other. Tlieir functiou is 
in general that of furnishing neural mechanisms for rcfiei 
acta and for connection tJie various parts of the centrnl Bjstera 
with one another. Thia can be beat brought out by examining 
separately some of the more conBpieuoua gross structures of 
thiH group. After we liaye done this, we shall turn to t!ie 
cortitral gniups, wliase funetions as general control [centres 
VG shall then difiouAH. 

We may first consider tbe flpinal cord (figure 13). If we 
take a croRB section of this or^an, cutting through at right 
angles lo ita long axis, we find a structure such as is aho^rn 
in figures 14 and 15. In the central portion, grouped about 
the spinal canal in the general shape of the letter H, ia a 
great niatw of telUhodiej* giviiTg a pi^culiar greyish colour to 
the region. Outside of this is a thick layer of wliite nerve 
fibres. Clow examination of the grey matter rcveala Sbree 
miming out laterally to penetrate the white maasce. The 
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£bres from the (?ell-bo{lieq in the Tontral or nnterior region 
of th« grey ijiass pajsg out from the fipinul cord in himdles, 
at the general level of the several spinal 
?ertebrw. Thence they may be traced 
principally to the voluntary iniiscleB 
of the IJinbe and trunk. The fibres 
iMuing from the dorsal or po^l^rior re- 
gion of the grey matter pass out in 
B[niilar bundles from the posterior slrU's 
of the cord, and theute, aiicr uniting 
with the bundles from the motor region, 
are distributed chiefly to the *eniie or- 
gans of the elria, joints, muaclea, ten- 
doDB, etc. It may be remarked at this 
point that the voluntary nueclesj such 
as control the movt^ruents of the hs.nd, 
are eoranionly striped muaclej*, whereas 
the iavolnntary muirieles b. g.^ those of 
the alimentary and t'ireidatory systems, 
are generally unatriped. The unatriped 
muflclea are mainly connected with the 
eympethetic nervous system, of which ^i 
we shall speak briefly a little later 
The Btriped muselee contrnct and relaa 
more rapidly than the unstriped. 

Fid- IS. Showing the ventrnl Burfaoc of 
tbB H[>iDa] axle, as fur op ns X\\g \vtrm^ 
Th« firilniil nen^M Jippenr on brifU lililea. 
aDd on tne left the pyinimihellr ^aa^ 
lln are vtill In cutin(><-tinn n-ltli them, 
C. flntt c^^rvU-nl mxtt: n\ flrsi tUorude 
»ooi: D". twelffh thf>rat>tc nmt: r/, n™t 

imbar root: ^^ 11r»I naeral root: a. b, 
7, Buperli^r, lulddle. iind Inferior ivrvienl 

^EOPathetlc tcQDdIn ; d, QchI tbomdci 

\ elerenth tborcdc iDunuhlHou after 
tn QquIu'b Anutomy,) 

The arrangemcDt of the clement^ in the epinfil cord eug- 
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gGsis ti once two of iis priDoipal fimctionfl, and ta bo typi" 
cal of the facte gouorally eliarac tori sing nervous structure and 
fuuctioD that it seemB ju<Jicious to comment upon it briefly. 




1 



^ 



Tk. 14 Portion of rerrkul rpcioii of sr^""! n>rd, A. cord seen 
from anterior aurface. if. i-onl fltn'ii fmiu tlie loterul rtur- 
fncc, 1. vputrnl medliiu flj*»urp; i, Jorartl fisHHTt ; J, vontral 
flbrew IcivvUig the oorj; (J, dorail flbn™ cutprlu^ the cord; 7» 
Hptunl Tic>rvt> after tUc unJoti of tht^ dorsiiJ mid vf^ntruL buudlcfl 
of Ubres; 7\ sjurJitlittLi.' fibres. lAttor Harker iind Ranb&rO 

It will be obaerved in the iirflt place, that in the cord cell- 
bodiM, eoniiected through their fibrca with the sonj^e organs 
. and the mueclts rpsp^tivelv, ure m very olopo prosimJty to 
I one another, Jt should hp relatively easy, tlipwforG, Tor an 
inroming sftimry Impulse in find its vf&y out over motnr 
ncrvi-s and so tij jtroduL-e ivflej movementa, tliat h, move* 
ments made in itnmedJatv reApon^ to aenaoiy etimulationa, 
without the guiding action of conaoiousneas. This is pre- 
ciaely what happeuy, and it ifl a:+ a reflex uTcchanieni that the 
Bpinal cord exorcises ono of its important functions. As in- 
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of such reflexes *-e may mention the jerting of the 
Ivoi when the sole ia tickled^ and the knw-jerk exhibited 
vhrn onn leg h erosecd over the other and the region joet 
Ijtluw Ihe kuee-eap U eniirtl^ struck. Furthermore, we 
shfiuiH find upon exam i nation that the white fibrous tracts 
along Lhe extiTnol J4urfaces of the conl I'onnect it with l>Qth 
tLp higiier and iho hiw-er purt^ of the fij&tein- (Figures 16 
and 17.) It should thus he easy for iiupulses to poaa upward 
id downw'ord, betwwn the brmn on the one hand unA the 
ijw organs and ruiadoa on the other. 8uoh ready trans- 
mIsaioQ aKually oecur*, ard it is in tliij* faet that we find the 
eecond jn't^nt riiiiclioii of this organ. The spinal cord ia ac- 
cordingly U'pital of tlio ci-iilml structures in general, in that 




Fm, IG- Diegrommatte cross-neoHon of tfio Hplnal mrd. TV W, 
whirp nUmiw liiiLitPr: (J O. prey *t-lliiliir iiiutfur ; J, Afferent 
M-iiwiry niin-^ ]>jid<ilus thruiijifti SO^ thi' k[jUi]i1 ^nriKlliHi jiilo 
the |iij'4[fri<>r lifini ai lhe sn^j niniror; A.". i^fTiTirit iimliir 
QbreH. mont ur wIjFiIj Lfiiil tn iiLiiHi'lei4 ILki^ .}f. nmiiy uf whk-h 
<TJur»(.'('t wllli tilt' rtyuiiMtUolii- iCiiu^Uii, llhv .Stf. D. f\. ilnrsul 
or iK^ierlor, Hurfjvrt of tlie <xinJ ; V, A., vt-atral, or unterk>n 

it proTides (1) meana for the imniediatc eonneetion of sense 
orgnr« and tnnacles and (2) devices for eonnecting various 
(jartM <if ite own and othi^r nervous atnielure-^ wHth one 
another. 

If we were to examine the ot]ier snlAortiL-al masses lying 
!)etwoen the cerchnmi and the spinal conl, vre should find 
that, in general, thoj- eoneist of ug^rogationa of neurones 
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much liko those in the corcl, but on tlie whole less tiinply and 
pognlarly (UaposeiJ. TIuih, the niedulla, the corpora, and the 
tbalomi all dUpUy gangHon groups with Beuaory and motor 



JitfTUr 



CabuJ 




J™'"*"'' wol 



fwffV In 



SHUurr oOtHi-al 






4^ qiihi^ tivmgi<c» 



Fia. Id. Schematic repren^ntatlnn or iit^naory and motor puth^aya 
in tlH) txjriL ^After TolUiJ 

conacctiooe. Wlien we come to speak of their epccific funo 
tions, we are obliged to indulge largely in speculation, be- 
cause the faets are eWdontlj' extremely comples, anA our 
knowledge of the di?t»i]s iruolve<I is notoriously ircomplete. 
Moreover, the ajwciaJifecd functiouB which are aometiiTies at- 
tributed to them in the case of the lower auimnls are prob- 
ahly in the human bt-ing largely usurped by the cerebral 
Dortex. In ony event we mast alwaya remember that tho ner- 
vous HTiiem i^ on orgajiie unit^ and no part of it crer oeta 
wholly indo]>iHndonily of the other parts, nor is any intluenoe 
exercised upon one part entirely without eignitiennce for the 
other parte. Any mention of specific functions of different 
regions muGt alwayjt be made with thia resarvation in mind. 
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Thufijthe spinal eord undoubtedly containa tlie neurones whoae 
iimtrTfltion is iranie<liatelj reepnnsible for movemeiitB of the 
band- But this inner- 

vation itself may origi- / ' '^^S^ 

nAte almost ao)-vhere * ^ ' 

througbout the rcat of 
the nervous system, bo 
th&t any portion of 
this Bystem may in a 
particular ease t?outrii>- 
ute to the proiluctinn 
of the special motor 
consequences. To Bay 
that a region of the 
nervoue system prc3i<Ic9 
over finy special fimo 
tion i», therefore, sim- 
ply to say that it ia the 
portion moat iinuieli- 
at^ly and moat invari- 
ably responsible for it. 

Fio. 17. Lonffltuillnal 
B(*ctloTi of tlie oon! 
to filtow ihe hruurb- 
tiiff of hicunilii^ rout 
Obrps in dvTMil fxil- 

three (tt) rotft fibres. 
each of wlilrh formd 
two prlnolpfll 

branches. Thes? jtrlve 
DlT at r^ht Qfivli^ 
ollwr branrh^^, oollii- 
teralH. vr. wlitth ter- 
mltmtt In liruiilies. Z. 
central cell'*, whonc 
ncurotipa pive off 
Bluillnr coUflterols, 
(DonoliL^Q a f t <;r 
HodjOq y Cajfll.) ^ ^^-X "^ 

Speaking within euch Liioitationa, wc may eay that there 
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are two functioiis of centres lying in the ToeduHic region, 
oliout which considerable unaniniity of opinion existe. The 
oinlrol of the autoinfltJc Kspiratory movemente, find the con- 
trol of the YOBO-inolor nerves which govern the oftlibre of the 




Fia 18. The huijiDn train from lielow^, witli lis nerves immftpred, 
<MoJlHKl fi'oiii Jiiuit-s after Ik-iile.) /, oKfl<:-tory ; //, optic; 
///, uLTilutijukivliH ;7Th troi'blraria; V, trifiiclnl ; 17. (ibclurena 
ocuJi ; Vn, fafldl; Vtll, uxniitory; JA", ijloBKi-pli^trj-neoal ; X, 
pritnimoaautdo : XI. sifliLiil iH'i-^^t^nory ; XI J, liy]K.;floBH£il ; nW, 
fltHt cvrvloil, eto. A. assodHiloii «?t>tres; o, olfuHory wu- 
tFe4: V. vlsanl ot^utres; J/, lUE^iilla ublougata ; C€, vQrebeUwa', 
P. porw VnrolU. 

iirti.'rii'H, nn.' appnr(nil_v the iinmediato possessions of rLeuroni»s 
helocgiiig ill this iieighbciiirho<Kl- Neetlless ti> say, all these 
rt^on^ Are like the B|iinaJ cord in contaioing pathwaj-a for 
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neural excitation to paEs upwar<} and downxvard, between the 
<*reLrunL on the one hand and ihtt sens* organs and muaclea 
DD th^ otlLer. 

It JB in tills regiL>D of the brain> too, that the cranial nervca 
are given off, e. g,, the nerves of special etn&e, like the olfac- 
loTY, the auditory, the optic, the ffufitalory and trigeminufl ; 
fiuch motor nerves as those controUing the eyes, the ton^e, 
the lipa, etc. (Figure 18.) It is commonJy maiutained 
tliat tlie phylogeiietJc- pattern from whieh the huinaa iiltvoub 
Q^tein hhh been developed is of a segmental character, ench 




Fio. 19- The left side of tbe brain. M^., the niE?d«lIn obtonsnlii 
cut off Jurt above tbe ixilnt of jmidlon with the Hplnnl --onL 
0. the t-erebi'lliiiir ft. Ihp fiHsure nf Rolrtmlo. S. th*i A^tirtre 
of S^ItJu^, \'\. rcKlti" "f (lie iit'<'i]»lTjil Icrtie when* iipiimnew 
from the oirtk tmcl tPtiiihinle; HM. junior r-pllii^nr *-(f[ilres ; 
BH, motor (^atrer* coctmlllNL' iriu^cleh ii«h1 in H|.wth ; HH. 
eentrt* wb<?re uuilltury m-uroncH termltiJile ; BU. reeioQ re- 
t-elvlng nouronop fmm tJi*> orgjin^ of boJllj Kciwnlioris, Biich 
as iireaaur^j teiniferatore, morcaietJt, et& ; AA, oaaxiollon 
centres. 

part of it rpcoiving sensory atid motor nerres from reUtivelj 
[Btictt regiont^, or segments, over which they excrdee a defi- 
nite and aometimes eiduflive control. In the human being 
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the motor serves can, indeed, be <:las3ified id ihis aegmeatal 
way in accordflnce with tho special muaclea which thej in- 
oerYflte, e^ g., Uiosa of the bead, the upper tnuik, the lower 
tnmk, etc. But the caimections of the eeneory neurones in 
man make any Rii<?h spgrnpntal divisiors nf thpTii very hazard'* 
ous, so that the Application of the segmental iilea to the inter- 
pretation of our human neivoua action is somewhat tmcertam, 

The Cottioal NeoTOHMH — Tht Ccrehelluin. — So little is 
known about the operations of the cortex of the eercbcllum, 
that it will not be profitable to diecuss it. Suf!ieo it to eey 
thflt the oerebellnm has a very rich connection, by means of 
both sensory and motor neuroneflj with the eerebnim and the 
lower brail] (£nlre}4. i . 

The Cerebrum. — For the psycboloy^ist thy persbrol herai-' 
spheres are the most intereating aud most iniportanl. parUuna__ 
of the nervous system. From tlie various lines of cTidencal 
mentioned earlier in the chapterj we know that conseioUBnese 
is connected with this part of the brain ic an exceedingly 
intimate way, and we ehill consequently devote some little 
apace to its consideration. 

The eiirface of the Iiemispherefj celled the cortex, and 
shown in figures 19 to 2S, is made up of layers of cell-bodies, 
with their delicate protoplasmic processes. The extraordi- 
nary richnesa of the dendritic development in tho cortical 
neuroneg furnishes one of the meet marked peculiaritice of 
the human cerebrum, aa contratited with those of animals. 
Thifl intricate dendritic structure apparently represents 
the bodily counterpart of those elaborate interrelationB among 
ideational priicesj^ps, which characterise in general the higher 
forma of intelligence. 

Certain of the cortical areaa are known to he in funetional 
connection witli senfie organs from wliicli they receive stimuli. 
Thue, the region marked H is in connection witfi the ear, and 
receipeB auditory impreasiouB. (Compare figuree 18 to %l.) 
The region marked V ia similarly connected with the retina. 
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ted recoivc£ visual iiaprefleiom. It is roasonQblj certain that 
the areas marked receive olfactory etimuli, while the region 
marked B is probably tJiat iimueditttely concerned with the 
TBeefiti:»i of taetual 
aiul thermal stim- 
q]!. Tli€ ccTilrea for 
tOfito are not clearly 
made out. It seems 
probable, however, 
that they are in tbe 
neighbourhood of 
the olfactory temii* 
EL&b. There ia rea- 
0011 to believe that 
ordinanly the per* 
ipheral aenaory nca- 
ronea are in oonneo 
tion with tbe side 
of tbe cortei opptv 
site to tbflt from 
which they origi- 
nate* For eiample, 
the touch nervce of 
the left hand and 
their cortical termi- 
naUonfl in the right aide of the hctaigpherea. The optie nerve, 
however, aiTords a curiouB moilificfltion of this plan. The 
neurones from the right HJde of twch retina are (.-oiinected 
wiUj the right eide of the braio, those from the left aide, 
witli the left hemisphere. (See Sgure 23.) In \lih partic- 
uTar, 08 in some others, ilic optic tract id peculiar. The 
retina itaelf diEers from all the other sense organa in being 
a part of the brain^ vhich htis in the courae of development 
been didocfltod from its original position. 

Another great group of these cortical eells in the region 




FiQ. !M}. DlBgrant abocvlug twrehni] bcmi- 
«ph?re^ OB seen ri-om ubovt?. LI-\ lon^- 
Tudlnfll fltMure «^aratltig the hemi- 
flplien* ; RK. flssuro uf H>>LEnclo. W, 
vLsuul rty^IoiM of rlie uurliiltfll lobes: 
AA, dsBCHzlHUun i-vuires ; 3f i/. luotor 
ccnIreA; IfB, frentre^ tot bodily oeoBea 
of toixi, tcnjpcrature, etc. 
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marked J/> generally known as the region of Rolantlo, from 
ltd proximitv to the fissure of that name, is well retoguised 
as being ic onnnection with voJuntiiry musck-s, wliith are 
controlled from this centre. The voluntary muHclea of 
each half of the body appear as a rule to be controlled by 
celln fiituatud in the opjwsite eidc of the brain. (See figuro 
S4.) In view of such facta as we haro just been rehearsing, 
the cerebral cortex hoa been (IcBeribed as a proji^etion system^ 
repreeentitig everj- eeneitire point *ind *ivery voluntary muscle 
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tan, 



FiQ. 21. Mi'hIil] Riirfitce or Ihe ivTt halt of tbif brain Hcpvf^red nlon? 
the Ertiit luiLi^iliiilirmL IISMire rroiii (Ih; rl^bt balf- ifr, 
meiJulPa obloncfllrt; P^ ponrt Varolii; AA. nRsocintlon centre*; 
if, nmlor rpnti-ea: BB. oentrpa for bwSllf 40JHiillons. sach aa 
lont-b. lemi»eriiture, etc-; IT, vl«udl contros: P, ocrebollum. 

in the bojly. Tlion? are, hou-ever, otbi?r Urge areas in the 
corti'x ffhii-h are not m imm&liate control of nnjKles, nor do 
they represent the euicrgcnco jxjint for neurones id connec- 
tion with ttie ecn^e organs.* These centres mark©! A are 
called by FIcchiJig, who has etudicd them most carefully, 
asfioeiatioft eentree. One of these eentrea, !yin^ bonc&th the 
fisHure of SylviuB. ig not i^bovrn by onr cnU. Their business 
fleema to be that of uniting th^ aeveral sensory regions, sncli 

fls 12 Jinil l\ wiili finif aniiMrei' nnd ^ilh lliL* motar region. 
>iVi-tfiln riuiliorliios (juration tills esficrcioii, e9peclall7 the lat- 
top |ioriioH of It, 




cj., H^nr zoiie fri.-** from lilri-w. yf-t'.. plpsiin In tJiP " uiolcxv 
nlftt" layer; rjr I'J'., ptr^il (i>'rniiii'litl pli'sUB : /'-.J- /'., T-:»ly- 
mofphlc plexiv; ff., wlUU mntt«i'< tBarker after Audri»eiLj 
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PiQ. 23. Si^beme of \he iiiecli^inlsin of rblon. f Jnniea dttvr Se^ia.) 
The I'umnirt i.iiiiv*j]ntiini it'h\ i»r the rlthl oiiljtltal lobe Ib 
BupixioeJ to bt iuJureiL auJ bX\ (lir \mvts ivhkb leitiJ to It 
ore darkly shaded to ^how thiit tln'j fjili to exert their func- 
tion. F.O. nre the lntm-lirtiiir'|i»fceri<j oyikfll libretL P.0.0. 
iB Uie rcfjlftii of the lower optii eentrt* <corjnjrfl Benl<nilfltu 
auU 4|Uiiiirlgi>ioLnaK TJ>.f}. le tb<? rlviit 0[itLa trnet; C. the 
chljiRDio; F.LM. nre th? nhrv^ i^oiUfT to thp lnti?i-n] or tem- 
I»rb(l half r of the rlglit rctlmi, sud F.(7.n. nrf* ihouc ^oliig to 
the iviitriil or uiiKiil Liilf of thv Ifft rctliui. fr/>, Is Oi& 
TiK^iU nml 0-S. tbe left, eieball. TLe rlKblwiird half uf eac-b 
Jfi Ih^'rc/orf blind; In ottier word*, the rlpht Uflaal Bold, 
B,S.f\. Olid tbo left t*?raiH*ral field. L,T.F., hflve become In- 
Tlfilble to tluf BubJoL-t with tLe lotion at Ctt. 
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(Compare figure 25.) It appears to be true in a general way 
tbat these BSc^opiation centres are relatively larger and more 
highly developed in those animalB pnaecesing most intolli- 
geoee. There is another extremely important conneeling 
DiecbaiUHm, made up, however, exclitsivdy oC fibres, and 




Fuk 24. KrhPtnattc trjinHrci-sp ww-tion or tlie human brain to ahow 
Uie iTiirtBLnic rjf rnjitnr JHhvt* In the nejghbourbood nX tlie 
mediiJlu. ilii'oueli ih^ lluluiKllir regli^u. S. fissure uf f^lvtu^: 
A'. Ci □udcUiS i^audutua, uiid jV.L.. uuUeiu k'JilLL^uIarla oi [lie 
Coii^aH strluUiiii ; 0-T-. tbalamuH ; (?« crniA: If- mcedulla ob- 
Wntrata : F/^. the fat-lnl nerves pai^jilni; out from theit nudt^us 
la the region of the potiti- TLc tibrt^a pasHbijE; b«twct;a O-f- 
and N.L. ooDBiltiito tbe »a oallod lDt<?niiLl cupi^ulo. 

known a^ the eorpui^ L'^lloauin (figures 31j 35, and 26)^ by 
means of which the two sitie* of the I tern i spheres are brought 
inh/ connection with one another. These varioua devii-ei* 
make it poa«ible for cortical neryoua injpolaeB originating in 
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the stimulation of some btit&e organ, liks Hie ear, to paaa 
into other cortioal regions like that Ldonging ti> vision, and 
thence out tlirough the Itolanthc aonc to flO]n« muacloj pro- 
ducing, perhaps, a voluntary moreuient. ThiB ie probably 







I'^^ntrM with one another. 

ir Stiirr.) 



what wouW occur, for (?xamplft, were we to hear the wonla 
"Draw a horse" then to think how & hor&e looks, and then 
finally to niekc thr* appropriate iriovenitnte of our hanila, 
lliip and fiiiiiilnr rdfltiona on' BUir;Ti^-^i<'il bv fipnre 27, 

Tht Cerebral Cortex ancl Memory .^Wh en wti controst tlie 
cerc'briil i.'*irtL'.\ with tho ofhrr parts of the nervous sv^tem, 
with refE'n'ncT' In ita signini'^irin^ fur cnnsrioiiKriiH^. vp finil 
that it ]& m till' jiitmor_y procch^efl Llint tlic ntof^L iHiaflpit'iifiua 
differences ftM come to Ught. If one suffers the defitnielioa 
of tlic iv^tinie hy ucciilont ur Jidca^e* or if the pathways be 
iutorruplod nnywhi-n' l>etwi."t;n the retina^ and the cortex, one 
Veeomes blinci, hut lUut muv be nil. When, however, as oc- 
cajiionaDy h!ip[)ens^ on*? loiies the use of the oeeipital tegionii, 
one may not only be<'Oiiie hlind, hut one'a visual memory also 
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bloifi: It is cot possible to remember hovr familior objer^tft 

looV, and even if pccd ihcy maj not be reoognlzed. S<M'otIe<l 

vord-blindneAfl, or visual aphakia, is caused in this wav, llio 

patip&t Wing Tinable to rewignise or nndei^tand writtpa 

wdhIh* If the iTijnry ib confineil to one «i(le ot the brn-in tlie 

common result is hemiacopsia lE more or less serious fonii', 

L fq bilndDcss to one-hfllf of the £eld of yiev, owing to tiic 

dotfuction of the cortical centres rectiving the ftbrf^ from tlie 

latenl half of eaeh retina, ^imikrly, when t)ie an^lit^ry 

region is injured, one losea the memory of auditory exj>m* 

enc^s. If in thia ease, as frei^uently happi?ns, the diBordcT 

be ronfined to one Mv of the 

brain, and tliia be the side 

mof't highiT developed (the 

left side in right-bandcil peo- 

ple"), one cacsot understand 

what is heard. Thie disease is 

knovn as sensory, or anilitorv. 

Aphasia. The pntient is not 

deaf, for the less develiji'jd 

find uniEJure4l iialf of the cor^ 

Ux maj eerre for the produc- 

ti''»n of vague auditory eon- 

fltioUflCetJ^, Imt the aeswia- 

tioiTB which words and familiar 

p-fiinds ordinBTily evoke are 

vliolly gone, beeauae tha^e 

vpre posses*iiofi8 of the now 

diwnsed side. The mi'ntnl eoii- 

drtioD \s not nrdike that of a 

person bearing^ an untnnwn foreign language. He is not 

deaf to the words, but they mean nothing to him, for they 

have no aj^Hoeiationfi. 

A cloaely comparable condition is that of motor aphakia, 
a dificaac in icliich one cannot articukte coherently. One ia 




Fig. 2r-, Trunsvcrae •ec- 
tion thmuflb right 
btfuilifpbc-rc. (JntDVtt 
& f te r (.J*?(rf iitkiiur > 
Cc. rniTniq cfllU^'JTiin ; 
Pf, plll;ir*i nf fomlT; 
Ic. Iiileniiil <iLL»£ij1if : 
Sd V. tlin-it veiilrii'lt*: 
2fT, uiJL'k-UA leiitleuUirla. 
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not Deceeaarily dumb, and there may be no tme pardysis of 
the articaiatory mu_4c1(s. But one giinply caoaot make the 

enuDciatory mcTeinerits in 
their correct orden This 
di^rder ia oftea foiled con- 
nected in right-fa andcd pcr- 
BocB ^-ith disease of the left 
eide of the motor re^on of 
the cerebral cnrt^x, which is 
in control of thcw imiaclis. 
(Compere figure 19.) But 
it may be brought about — 
and often is— b^ a secondary 
consequence of auditory or 
Bcneory aphasia. If, ■when 
we sp^ab, we arc in the habit 
of having in our niindg juat 
prior to enunciation the au- 
ditory image or tltought of 
how the words are going 
to sound, any difficulty 
vbieh prevents our eecuring 
these auditory images will 
effpctuafly prevent our ut- 
terance. Now sensory 
aphasia involrea precisely 
this difficulty in command- 
ing auditory images, Ab most of ua do actually employ 
auditory LI j oughts to innervate our speech mnselea, for 
we leara to eppak as children by imiliiting sounds, it 
18 purely not unnaturtil tl^at eensory aphasia ahould so often 
he Bccompanicil by motor aphafiia. Cases are on record of 
peraorn* who employed visoal iiiatead of auditory imagery to 
innervate the speech muscles, and who, upon suffcriog from 
leaiona in the visual regions of tlic brain, were seized with 




Pifl. 27, A i» the fludltorj- (vn- 
trc, V Ihe vlmml, "IT the writ- 
Inic. nuti U tliat Tup eijeeeli, 
(After Jamefl-J 
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motor flphasifl.. The seneory-motor arc, or circuit, as ve have 
pr«mttsl_y n>mjirkei3, rcprtet'nts tto unit of action, finding 
no exception in tho activity of tho complex cortical eontrefl, 
ami any stoppage of it in the Bensory portion may be as fatal 
to it* pmprr operation sn a (Jefwt in t!i(? niuat^les them- 
selvi'S. TUh i» braitglit OTit In the act'onipanying diagram, 

figLTC 23. 

Buch facta as these we have been (k&cribing show us that 
our memory is in a pecuiior way dependtnt upon the intc^ity 





ITio, 28. tiO, H HPHBP r>rffBn: fJC. n BPnfwir TOrtlcal rpntrp; liC. n 

tomed III ciniirni'tlDkr In re??[H>ijst* lo ii Miiuiilu^ tn'tu SO. any 
tatermptlon ot tlie ueiLTj^l [jt^Umay Itinitit; tlie two, whether 
at U or 2. cr S, mpy destroy tbe courdluatlori nud render if 
tempornrlly usolea^. 

of the cortex- Visual iiieas, tactual ideaa, auditory ideae, and 
the like con apparently Ijc rerallc<l only when the aevtral 
purtti of the cories with which thttjc functiooe ore coiiiieote<i 
Are mtaet. Tn the Hr^t instance a visual con^ciousnestt in- 
volve* not only a visual t'ortes, hut alec a retina, and more or 
1(WK of the iiitermetliat' organs hetween the two. A snnifar 
ttjin^ 16 true of the reletiorj of all the other sense organs to 
tliC various elementary fortiis of tien*>ry experienre, ftuch &s 
touch, sound, taate, etc. But oatc the aenj^ary eApcriente has 
o<.^urred, the cortea instantly tfikes up the irapreea and mem- 
ory beeomea posijible, Destroy any pert of tlie ncrvoue system 
save this, and coiwcioud memory may oscaiw dej^truction, 
Dwtroy any epeeific eeneory re;pon in this eerebral eoiier, and 
the corresponding sensory meiuories are obliterated or sen- 
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odbIj dcranj^d. DtslrTjj u r^ion in the motor zone, aad 
the Toluntary lontrol of doiue muscle, or group of musclts, is 
affected. Dcetroj or injure the niifloeiation cenirce, and. our 
intelligeni conjoining of idooB, imprefisions, and morementa 
IB likely to be inipain?*!. The gravity an^l per-nianency of tbt&^ 
jisyducal GfaordL-re brouglit abjiit in the way suggested, i.e., by 
ilestruction rjf certain arcfls, varies Tery groatly under different 
conditions so iljflt tiiu staltnitnia as iiiadti znust lie underfitonJ 
na attempting to t'onvey only tiie broad ^ncrnl facts. 

When one rcmionljers that our meet important and signifi' 
cant seta of w\\\ are based upon LopuB and fonrs and beliefs 
which involvo our tailing npou the mmnory of our |Daet ei- 
ppnenae, one begins to appreciate hnw immensely important 
fur all our life history this memory function of the ccirt(.'X 
must be, TLua wt thooHc, for wtample, one; eoiirae of action 
rather tlian anuther, btuaiise we remember that somebody 
will be benefited if wr? act in this way, or injured if we do 
not. Memory aUiiya operates whenever wo delibtratc, and 
anything which would ileprive ub of our memory would 
effectually destroy the will. The cortex of the eerebrum a^ 
the physiidiigit^al nu!)j*l.rale of our conseioua memory is tbna 
the unqucfltioned peer uiaoiig the various gross struetureK in 
the nervous syi^lciii. 

lu concluding thia atatement, two things ehould be em- 
phasised. (1) The cortex is nowhere in direct connection 
with a flcnee organ, but reeeii'ea all ita eeneory stimulations 
through tlio iutenuedirttion of the peripheral neurones and 
of some of the subeortfcal groups, like the medulla, and it is 
siitiilarfy in dfn.tt t-onnection with no vnhinlary muscles. Tiul 
t'ommumc'at<?fi ftith them hy mc^nns of tlie suln'orlical neu- 
roncB. The ahorteat possible pathways whii-h could, so far a* 
ifl now known, be employed in the truusmission of an auditory 
or visual stimulus to the cortex, and back from the cortex 
to voluntary muaclea, h shown in figurea SO and 30. The 
an&tominAT arrargcTnecIa poculiar to theac illustrative caeea 
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mAj be r(^anle<3 ae typtcd for dl £eD«e organs aati voluDtorj 
^jnnflclear but uii'l<*ubtodly ttic pathways gL-nerally tfavtrstd 
oerroim impulses are much more complicated and indirect. 




Pra. 2fi, D. i)*rlplieT7 of the bwly : Q^ cell of the [K>Btcrlor sensory 
]^i»iit;:iiori *A ttii.' (.MiriJ^ ji^'Tiriinf; its flbr*? r/ to Ibe surfo'-'c of lUe 
body: 1^. n ooiitm! proi^i^-p of G oonilup Xnto ^^nuoiHlon with 
f, ii veW ill tL4- rei^loTi ■>r the uJiHlnllii ; / ifl ^howu leriiilnjtling 
wltti ^^^lLl<Jlt>n In Ilip t'ortt>x y It ^4 prohaM^. ]inw<^Tc-r. tbat 
iilloItii>r »'ll tn ([ip riKHliilllr i¥Qlmi 1*1 jilvayti emiiloyptl La Ibo 
trniufiulMstui] of H-iiNiiry ImimliieH fjiim 2? to ft. A. n c¥ll or 
the uiotikr tiffli^t. M'licllne a liinp jjox-wrt a duwii lo ibe 
4<^I1 /i In the voi^trul boru uf (be curd; b sends out a Ubre to 
the muHtle V. 
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(2) The corUx eeema oiwaya to act in an efleentially 
unitnry way. ConBciouaoeiM isj tberij the counterpart of the 
total mass of ehiftipg tenaioTis going on all over the cortei 

at any giren mo- 
^ ^ lueuL When this 
tension i& grentrst 
P( 1 y Q in the occipital re- 
gion, VTQ arc aware 
cif visual qualities. 
When the temporal 
i-onvolntiona are 
Tinder greatest 
etrain, conscious 
nees ie auditory, 
etCi Moreover, in 
thjfl picture of eon- 
fidoaaneas as the 




CfiS 



TC>C 



£(iC 



Ml 
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Fio. 30- Dinfirniu to Ulofltnjte t!ie nhott- tifunteqiart of a 
eat imlliwii>9 fnmi senne Qi'ffrtQs lo uuifit-d aeriea of 
cortex, iind from fortrx to tniiaolea- 
1, tho vlaunl trui't ; i. the nuditory 
tra<rr ; 3, a rrafJinL'ous IruL^t ; 4, a moCur 
tract- Ho. nnil (Vj., rtnlft niiil ^'onen; 
/i(7< blpoUir rptlTiiil i-ell : /?'?, Ihhcp rn- 
tlnjil ^jiiigtlciu : TC, ti-ll \»H\y Jii riie 
tliulmiik' rt?i£ion ^ VC. l'lHJ In the vIhuqI , ^ 

eortei of the (»w:l|>Jtul n-slon. Z/t/^ wfioio nervous ej^e- 
bnir (tHI of tbc cochlea; €C. ffjinsMon f^^m [^ ]„ a measore 
cell of the ax'lil<?a; AfC nnd TC na Jn 
the vlsiinl trn^'t: AC. cell In the jiurll- 
ti>ry oortpx of tlie upper tonipoml re- 
glen. Ef, ejul-orpjin l» Hie skint Nf?. 
cell of ttie H|i]]m1 ^jiu^Ilon i>it the |>riK- 
terlor nmt of the vord. AJO aaC TO 
a.9 before; Cff, eennery cell in tbe cor- 
tex of the Rolntidlo region. ffi3ff?. 
motor ("ell of tbo Rohinrlfe reploii : -9i^, 
motor ivTF of the vehtrni liorn of tbe 
ronl. sending dotvn n Ekroci?Hs to J/, a 



physiological ten- 
Eione alJ over the 
cortex, we must not 
forget that the 



iEvolvetl- These 
tenainns nre of such 
a character as to 
require a constant 
cscapeioent through 
the motor path- 
ways, with a mo- 



nientary etitablieh- 
mcnt of equilibrium aa a congeqaencG of eueb e&caperaent^ 
And ft fre*h dieturhance of equilibrium as a secondary con- 

beiDg brought about 
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through movements actually executed. Such a recurri'nt 
e^es of movem^U and EensatioEti, illustrated by tbe aoccim<- 
penring diagram, U involved in everj ooherent^ coneecutiTe 
occupation of which we are cfipnble. (Figure 31.) Sleep 
ftfTordfi practically the only instance of ccsdation from these 
coordinaied seriefi of etiroulations and movements. Idea- 
tional procesaea are often, of course, interpolated between the 
sensation and tho movement, as ia suggested b^ tbo diagram. 
Th^ Antonomic STitcm.^Iii addition to the central ner* 
vocB system of which we have thua far epokeo niufit be men- 




31. DIflffrom to lllufltrnt*^ tbe progrcfla of a wrtea of «i- 
linlinjit^n! movf^ientft. ^, ti wiiwc uruan IvpU^ ^tlmulatftl ; 30, 
tbe fonitfil <^?niro f^^^ thlfl ftpeclnl **enfii>: M*\ a itiotoP ocntre 
CO&troUIti^ iUe ia\i^''it.\ if: KV, a ui?ni^ry '.■^ntr^ for tbe kin- 
I^Mlli^rl^- rtCiwiitlon prmliTViI hy riip rvintrnfllon of M AIO^. 
anotber mouir *'<*rL(re Innervaiinp j/,, wliioh lu tiirn prodiu'e** 
Ihp htniPfltliPilP i*iTi*iatl£>n rv[Ti>ried at KV„ pio. : //. Ideas or 
Ieeia^s. isliosv bmlu pnM^stt? ni»y }>^ \\iti*Tiio]Htei] nnywtiprp 
throUKbuut Biitli j| Heries. itincLuTKliie into the motor centre 
MCp tLHs urljcltta tills 1 frent ikTies of nwveajenta and kin- 

tioned the autonomic eyHem commonly known aa the tiympa- 
thetie system, and of which the true fT,Tnpathetie is a highly 
important part. The fliitonr>mie >*3'stem, ahout which our 
exact knowlMge is lamentably defpctivp. ih apparently an out- 
growth nf fbr cpntral sy*(t<^m, and the two are intimately con- 
nectei^, [jffih as re^rds their slructjre and tbeir action. The 
atriking pcculTarity about the autonomic system ia, aa ita nanic 
indieates^ it^ relatirely eelf-direeting or automatic activity. 
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The autonomic Gysteta of neuronoA may be oonvcoiontly, 
though Toughly, described as made up of three g^reat proup*. 
One of tlit'fit groupH conHisU of a sL'rii-'S of gimglia gatlit-it-d 
into two lung strands estendiug up bdiI flown eaoli side o( the 
spinal cord. Thia cootaiDS the eympathetic aystem in the 
narrower and more pn^citic acnao of the term. The sctond 
group coPBista of tlie great plcxufles of ganglia found rcepoe- 
iivoly in the thoraciCf Dbdomiual, and pelvic Davitjos- The 
third group conaUty of ieokted ganglia ecattered itiiseeUa- 
neously through the hody^ e. tj., in the heart, in the valla of 
tlio iirtcriiw, in the eye f-avity, e!v'. These neurone gniiips are 
made up of eell-lKrtlies und fibres for the most |Hirt unniedu]- 
lated. A portion of the impulseB which afTett their action 
apparently come from the central nyj^tem. They certainly 
diecharge impulaea into tlie glands, the unetripcd muselee, 
and, in the ease of the heart, into striped musele, Thua, for 
eiianiplG, when an emharniseing announcpment ib madp' in 
ourprpspTicea sfusor)" jnipulse paews over the auditory trart of 
the central syateiii and thence, among other consequences, im- 
pulftcfi are sent to the region in the medulla vhich controls the 
Bjmpflthetic ganglia connected with the mu^tTular tissue of the 
blood-veBsele, and straightway wo find oursclvt^ lluehmg. Tlie 
Bwcut glandi^ may also become active, paut^ing ue to perspire. 

All tlie important vegetative and life austaiuiug processes, 
Bucb AB respirnlion. circulation, digestion, etc., nre under 
the guidance, partial or entire, of the aiitonnmic nerves. It 
le oonscquently to llie aetivity of these parts that we owe obr 
general sense of Iwxlily well^helng. aa well a* our feelings of 
distresB and pain when any of these grcnl life fimctiona go 
astray. Our conficiousnesfl \& unilouhtcdly toned, as it were, 
all the time, hy the condition and activity of the autoo'^mic 
ay*tem. This faet will beeonie very evident when we come 
to study ini-tinct and emotion. The entire ncrvoug eieteui, 
therefore, and not sin^ply the central Byetfim, is eot>nernea 
in the moditicationa of our eonsciouflacBa. 



CHAPTER rn 

A SKETCH OF THE GENERAL RELATIONS OF 
CONSCIOUSNESS TO NEUIUL ACTION 



It will groally fadlitatc our fiubsequent uadersUtiding of 
t]»c opcratioua of cno^ciousQcsd if wc piiusc to esaminc nt thia 
point eoiiiu of Ihi.- tlungs which tlic norvoas system is able to 
aet-'omplifih without the direct asfliatance of the mind, t^^gether 
with cerlain general reklions of consciouenese to neural ac- 
tion. Such au eiflxninfitioTi will hrmg ua face to face with 
ODE or twc of the fuudaoieotal prircipleHj or laws, whidi con- 
trol ni'ural artioa, 

A Hatter of TErminoIogy. — Let it be understood once and 
for till tiint wherever we ppeak, as occasionally we do, aa 
though thi? mind might in a wholly unique manner btep in and 
bring about changes in the action of the nervona avfiteni, we 
are employing a convenient abhreviation of expression whiei 
hannonisps with the ordinary everyday mptholH nf thinking 
and speaking aiwut these relations. The real fact appears to 
be, aa we olteerved itj the previous chapter, that whenever we 
have mental activity, we have alst> neural activity in the cere- 
bral cortex- The basal difitioction in the two kinds of ncrvona 
action to wbich we are referring in thia chapter is. therefore, 
not primarily between a form in wiiich the mind suddenly pro- 
duces chane[ee; in the nerves as against one in which it does 
not, but rather a distinetinn between certain kinds of neural 
Hctivity involving consciousness, p.. ij., cortical activity of the 
cerebrum, and certain other kiadt not involving it, c. f^., 
spinal cord reflexes. To ute on every occaeion tlic long modi- 
fying phrases ncceeeory to precise at^cumcy on this matter 
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would evideatly be unduly cumbrous, and so we shall pinploy 
the commoner modes of nspn-wiion, but the funJanicnUl laula 
which lie Iw^bind these convenient metaphora must cot be 
forgotten. 

Automatic and Beflex ActSn — IF wc take up the general 
character of neural ac^tion from the genetic point of yiew, we 
ahall have our attention at once called to the fict that the 
DGW-hom babe does not eonie into the world so completely 
helple**tt as is BOincLiniPrt implied. There is a. small group of 
acts which the little stranger ie at once able to perform, 
Rcapiration, clreuktion, and digestion are three physiological 
functions which arc carried on from the ftret. They all in- 
volve mu&cular inovements, and conHtilute what are commonly 
known as Butomatie acts. The nervoua stimulus for such 
activities is wholly, or in part, within the organism itself, 
Thufl, the chemirnl condition of the blood may bs responsible 
for changes in circulation and respiration, the presence of 
food in the stomach incites its digcBtivc processes, etc. We 
are as a rule under normal conditions entirely unconscious of 
thoBC automatic aetivitios whose effects terminate inside the 
organism, although if anything gops wrong with them they 
ordinarily cause us pain and in this way we become cognisant 
of tliem. 

Other motions can be excited by stimuli outaide the organ- 
ism. Thus the sucking movcmcnta necesEai^- for the child to 
obtain its food are capable of being aroused by touching the 
lips. The fingers will clasp firmly any object put into them, 
an act said to be reminiscent of the days wlien our ancestora 
lived in trcea, and the young had to cling to the branches. 
Acta of this kind are called reEles, A rcflcs act, as we re- 
marked in the previous chapter^ is definable as an act in which 
a movement is made in direct response to a stimulus outside 
the organism, without the int(Tjiosition of eonsciousncps. Of 
course consciouBiieBR sometimf^s takes cognisance of reflex 
acts, but it does not produce them. We Tuay he conscious that 
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WG have wiiikLiI, and Rtill tJic oloeurc of the eyelids be due to 
a reflex. We are very unlikely not to roToark that we have 
Eii(*«^zi>t]. Oftentimes, howetc^r, refles acts eacape our notice 
ftltngether, jiii^t b8 the antiimati<^ actu do. 

Now audi acts as iliese, few in nutuher and simple as Ihej 
are, eridently fiirniah the child with a nucleus of cobtdina' 
tiona by mconn of wliieh to begin the conqu^ng of his world- 
They arc evidently hereditary and, as every normal child 
poeaoasea them, we may regard them imliesilatingly as racial, 
or phylogeooticj in natun?. The aninials generally poBBesa at 
hirth a ljirgi?r equipment of such inherited eoordinatioua 
than doeh man, and oerLain onej^ we c^t^nimijnly call in^tinrfj^- 
Theae instincte we aliall haTe otcaeion tf> examine with greater 
detail at a later point in the book^ 00 we may pasb them by 
here with the single remark that they are, ae regards their 
origin, undoubtedly akin to the r^fieaies and th^ automatic 
act*. They rfpresent tlujB the out*Topping of the univenii] 
racial charaeteriBtica in the individual- 

DcTclopmeat of Bcflexea* — Were we to ohaerve doacly the 
growth of any child, we should find that from time to time 
new retiexes ware added to his original stock, Thue, wioking 
and sneezing would after a time put in an appearance, and 
finally at about twelve or fourteen years ci age the full etore 
of these reflexfti as displflyed hy (he aduU would be coitiplete. 
Thin courBe of deTelopment unrlouhtedly run** parallel tc the 
development of the Beverjil nerve centres and the intercom- 
munitTiting pathways*. 

Continnous Mature of Organic Activity. — In the light of 
the forpgoin^ stntfimpntft it may. perhaps, arouse no special 
eurprifte, althoiig^h it \i* eertaiidy a f'Lriking thing, that from 
the moment of birth until death there is never complete quiet 
throughout the organism. Always 'lo we find ma3(-ular move* 
Diente, always eomething ia being done, always activity of 
ftome kind 10 going forward. In sleep itself, which we com- 
monly taaociate with compile repoacT respiration and cirrula- 
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tioE are occurrm^^, and AlLliouglL ea^uh speciHc niust^lar con* 
traction is followed by a period of recuperation for ttat pw- 
ticulor muscle, vicwiog the organism as a whole there ia never 
entire quiet. When awake, these automatic activities are 
augmented in tlie ncw-bom child by eucb refi'?:f*>n n^ we have 
mentif.mtd. The relle\cs nflliirally occur but inrrcqucntly end 
as for conaciouBnesa, H appears during the first w^eka of a 
('liiM*H life rrnly f(»r hriff penoda. luost of the tine hefng fie- 
\ote<J lo deep ale^p. Nevertheless, the points at which it doL'fi 
appear are of fundfl-nicntal importance for our correct appre- 
hension of it@ function, and wc must esamlne them with 
care. 

The Appearance of Gonsciouftneu. — Evidenlly the equip- 
umhi nf enijrdimitioii^ witli whiidi we hnvi' found the new-born 
infant fiupplkd cflQnot carry hiiu very far in hia adjust- 
ment to the complex Burroundings amid which he iiiuls him- 
self placed. Why he should have been limited by nature tu 
just the speuiul group of luheritcd coord in Jitions which wo 
obacTve in him^ ia a question for the biologist to enswer_ We 
cannot nt pretitiit go Irt'hind the fnctt!. But it i« clenr nt oncp, 
that in our HsL of luuficukr aetivJUes over whieh the halie has 
control, there ia no mention of meana for reaponding very 
effectively to auditon" or vii^ual stimuli, to mention no others. 
A cloaer insp<?ction of ilie situation will euggefit to ue the gen- 
erahsotion, which is undoubt«lly correct, that we shall find 
conpciou^npsH appearing at thos^? points where there is in- 
eapaeity on the part nf the purely ptiysiologieal niechanisin to 
cope with the demfinds of the auironndingn. If tlie reflexes 
and the Jiutoiimlie uelH wero wholly competent to fiteer the or- 
ganism throughout itt< cour-sCj tlK-re in no reaaon to suppose 
conseioutiuesfl would ever put in aa appearance. CcrUiiily 
we never find it intruding itc-elf where these conditions arc 
obeerved, except in pall^dogica! iuritaaccB, 

Let ua examine da a typical case what tmppena when the 
conBciouaneBB of aoond firat occure. We know that many ehil- 
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dren are unable to hear for Efveral days after birth, partly 
becaii£<? the middlo-t'ar is filled with mocus. When the time 
coniea. however, that the ear h aMo to receive the auditory 
Htimulu^, vrt> have iit oace an oj^ciLation o( the orgiinftini for 
which there is im ilefinite pn^formed imiscular rcspoDse, Some 
chilflren, to be sure, early dispTay a tendency to move the 
hoad, as docs an adult in localiainp a aound^ and thi» mny 
poREJhly be a partiiilly hereditary proppiiriity* But it is prob- 
Ipmatic whether this ever occurB inifiieiliately ofter birth, end 
certuiTdy jt ib <jiiit<? rare. The ueual tlimg under eueh cou- 
tlitiunft ifl Tintjiiestioniibly tli»* nppeHraiiee of vague t'onttt'iDus- 
new dominaiiil^ of ilie audih.iry kind ; the gtiiiiulation havlu^ 
the tendency, if it be icknso, to Jiac-barge il*elF according tr> 
the law of "difTusion" (of which more nnonl thmuiE:h<>iit 
many motor ehdnnels^ Involving movements of the muflcles in 
TfiHoug pfirts of the hn<\y. 

Now thp.*e movements require <^ordiuHtion, If thpv are ever 
to Ix? turrrd to account they must be controlled und onlered. 
The new atimulna has broken rudely in upon Ihe coiirdinjitcil 
retlcs and automatic activities already ^ing on. It baa 
probably affecto^i the circulation and the refipiratron. If the 
ohiid were feeding, it may have shocked him into cesflation 
and, in place of the euctiog, eet up the unwelcome wail- 
ing. Such a ease is typical of the oceaj*ionj4 where eonBCloUfi- 
nesH comes to li^ht. The organism bad end-organa Heasitive 
tu wmnd atiumialions, hut no ready-mnde physiologicil nr- 
rangeEuents for refupondinij eJTectively to such Htiinuli. Con- 
sequently, when a stimuiufi of sound bursts in upon it* 
activities some of which, as we have eccii, ar? always in prog- 
reB3» it finds itself helpless and unable to act in any save a 
random and diaordcrej way, Straightway oj>ptara conseioua- 
ness with its accompanjing cortical octivitiefl, taking note of 
the nature of the stimulus and of the varioua kinds of mua- 
cnlar rcpponse which it called forth, From this point on, 
the development is steady and uninterrupted toward the at- 
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taimnent of tliofle fijed and intelligent moileH of reaction, 
wliirli wu call liablts, 

Were we to esaminc in the eamc vay the ftppcarance of 
viaiml conticiouanose, we should find a preciacly similar state 
of thJEgB, save thut zji ihiir case the fully developed pn>cf«s 
involvefl certain reflej;e* which fire not porfectly matured at 
tilth, like the acranimodation of the lens of the eye. But 
the eseeutial point i^ the samt^, Consciourinei^ appears in 
response to the needs of an oigaaiein sensitive to certain kinds 
of physical stimuli, i. e., in thia cose light. These Btimult 
lireaking in upon tho operotions of the organisim find »t in- 
competent to cope witii thetn immediately. It hua the power 
of making movements in responee^ but none of those whieh 
are inhom meet the case, and among h11 the other pntential 
ones there inust Ije intelligent adaptive seleetiiju. Tliis is the 
£eld of conecioufl action, and ve should find, verc we to takg 
time for a thorough exploration of all the nenaory forma of 
coneeiou en eaa, 0. ff., tfifte^ fimtU, touch, etc., that they arc ail 
called forthr under tho same conditions of inadequacy on the 
part of the purely hereditary phyfiiologiral mcthanifiuis of 
raovrinent, tn meet the demand of the physical and Boeial 
enTironment. 

It shall he our next buj^incBH to trace in outline the proceaa 
by which eon^ciousnras brings order out of thia thieateueil 
chaofl and leaves the organiaju a group of habits to which addi- 
tions are continually made and by meauji of which the organ- 
ism becomofl inurenain^ly maetcr of the situation. Thia 
account will be only a sketch, howeverj for all the rest of our 
study will really l>e demoted to filling in the details, in the 
cbaptcre upon volition we shall return apecifieally to theee 
very pointa. 

The Formation of Habits. — It will be remembered that in 
the previous chapter, when we were studying the nervous 
ByEtem^ we observed that in its simplest fornjs the nervoiiH 
organism appeare d to be little more than a device to connect 
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a sesise qrj;an. nitli a.miiecle and so to enable the djschnrge 
-ofmpveraentfiin ri'aponse to stiiuulaticn. When we ejaminevi 
complex syateuis, like that of niao, where memory proceasea 
are clearly in evidence, we noticed that this same principle was 
everywhere in evidence, although it gained ita espression 
through the most elaborate airaDgement^ in the nervnus tis- 
sues^ We remarked, also, that the normal fate of eveiy 
infoming pensory ritiinnlus was to find ila way out Hgain 
aooner or later in the fonn of muscular movements and 
glandular acti^itic^. Thia tendency ia in no way modified 
by the couiplesity of the neuml structure, except aa rc^rde 
the ease with which we detect such reappearance of the stimu- 
lus in the form of motion. If we bear these facts in raind, a 
considerable part of the mystery seemingly surrounding the 
procesaca we are bow to investigate will fail away at the 
outlet* 

The Seginning of Motor Control — Let ua take as a typical 
infiiane-e of the iitivelopmL^nt of motor control the series of 
events which occur when a baby first leame to connect a 
viffual imprci^dion with a moT^ement of his hand and arm. 
fiuppofie a bright, coliiurefl hall i^ held before hh eyes. Thia 
stimulus send A strong Aenaury currents over the optic tracts 
to the brain centres and somehow or oUicr, a^ we Kafe seen, 
these currents rnu^t get out again in the form of move- 
ments. But we have also seen that there are few or no pre- 
formed refie-x pathways over which such neural excitement 
may be discharged. Consequently, instead of some single 
relatively simple movement like that of reaching, what we 
obflen'e is precisdy what the principle of '^diffusion" postu- 
lates as normal, i- t.j a maj^fi of aimles^q. uncoordinated muve- 
menta in a large number of muscles. The face is wrinkled in 
a frown or a smile, as the caw may be, the fingers open and 
shut, the arms jerk alwiut, the lK>dy and legs move spasmod' 
ically and possibly the child cries out. This does not seem a 
very promiBing beginning for the development of intelligent 
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oontrolj end yet in point of fttct it i^trntams just the features 
iiiDst esseutiiil for progress, SpeakiLg gc^oerailv, we may Bay 
that fluch etimulationa caU out iiE carcffjs rcoction^ a motor 
response in which are contninpd, almost witliout fail, the 
special Bmall ^jroup of vieeful ancl iirportant movements 
wliicli flubsequently become isokted from tlie gL'Tieral mis- 
eellareoua motor matrix in vliich th&y at first appear. The 
manner in which tliis restilt ]& nltainerl we can dftfvi by ob- 
strviug our illiietrative baby etill further id the light of our 
knowledge of how we^ as adulU, acquire new coorilinationfl. 

Presently, if the atimulua bo maic more csciting by moving 
it to and fro, eome of tiicse excess movements of the arms 
will result in the child's hand comicg into contact with the 
ball. We have already noted, tlie hcr&litary t'las[nTig reflex, 
and we shall not bs Burpriaed, then, to find that the tactual 
titimulua to the skin of thi^ hand reatjita In the closing of the 
ficgera. Now undoubtedly this first successful grasping of 
the acen object may be wholly accidental, in tlie flenae that it 
ia wholly unfores(H,'n by the child. He ia much more surprised 
by tlie occtirrrnoc than any of his intcrKtcd oijaorverflj who 
accredit him with a wealth of coiiaeiong purpose and inten- 
tion of whieh he la completely innocent. Ent let us observe 
what fundamButa] eonsequeiieea ara bomad up with this 
success . 

In the first place, the mere shock of surpri^ie and (gener- 
ally) pleasure makes <he cimnection of the tftctnal-moior 
acnsationa from hia Iinnd with tlie visual sensationa from hie 
eye cstrcmely vivid. As he moves hia hand, he fkuilB his 
visual impressions change. When his hand conica to rcsl, his 
visual object also remains quiet, lltcre ie no reas<>n t^i sup- 
pose that the i^hild ia in any dcfiuiteh" reflective way awnre of 
these things He docs not aay to himself: "Wlien I see 
my hand move. I we the ball movp; therefore, the two thinga 
are connectoil in eome weiv." Indeed, it is probably iiupos- 
sitla for Ms in adult life to portray accurately to oureelvcs 
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the simple immediacy of such eiperieneefl as those in inrnnt 

^life. But the important point, after all, is tliig, that of aJl tlie 

-nfstiooe which hlis wliole ac*iuaintjiin« witli the ball has 

brvngbt tJie child up to this pomt, tl»e ones connected with 

jd seeing it when he grappa it, aud liia seeing it change whea 

arai-aud'ijand-f Wiling eliangod, are the i>Qes most intenBcly 

ctinnect^ in his coned oueneaa. 

If ve read backward into his mind, then, what wi? all 
^Icnciw about oar own adult exjierientos, we may he sniv that 
the child's memory is extremely likely to retain tlje highly 
Tivid conncviion of ths visual eengations of the hall with these 
tactual-motor feelings which accompanied tlic Bucccsaful 
grasping of it- Moreover, the geauincncaa of this connection 
is inilii'atcd by Iho evident tendency to make the BuecoBeful 
kind of arm niovement, rather thiui any of the dozens of 
otlier movements with which he started hia response to the 
ball, provided wo gire him at onee an opjjortunity to gpt 
^lipain the same visufll impression from wdiich he set out To 
be sure, many of the irrelevant movements persist for a time, 
hut they nipully l)ecome leas irequent ami rinnlly disappear. 
The perftt't result is of course rarely attained without many 
trials. In thia way, however, the diild apeedily does for him- 
?elf what nature did in the caae of the reflc-ieB, i. a., gives 
fjiruself a Ecural pathway through which scuHory impulaea 
may flffw out over motor chautiels for tlie production of effec- 
tive coordinated muwulur niovemente. In thia case we have 
oheerved the ostahliahing^ of a control connection between eye 
an»l hand. The eight of the boJI will henceforth tend to call 
out the appropriate reaching and gjaeping movcroent. 

The more firmly this connLi:tion becomes established, and 
tlie more deeply the pathwuy h cut between the visoal pcnsory 
centroe and the hand-QTm motor centres, the more do the irrel- 
evant movemmte of face, legs, and body tend to drop away. 
They are inhihiled^ qb we say. Probably this inhibition is in 
largest measure due to the Uet that the newly formed channel 
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is increaftingly able fa carry off all ths neural excitaliojij and 
in consequence less R-iDains to overflow into olher ehannda. 
But tbe reanll is cerUiidj beyond queatiun, whatever the 
means by wlilch it is attained. Moreover, just in proportion 
aa any eucb coordination betomca perfect, conscioueness tends 
to tlrop out of the euperviaJon aitogetlicr, and to turn the 
procesa over to the purely physiological mechaniems of the 
nrganiam. Figure 32 illuetratea certain of the rolationa 
which have been deacribed- 
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TiQ. M. DtjiKrara tn llTiisfrntP tht estnbllsLiDeut i>f motor (Tontrol 
tliraosli ttip jirlncUilf cf "eit-eiw aia-litrKe.'* Ffl, vlaoal 
BtluiuiuH si?tllnB u|> eicitiilloD lu ttie retlnu, which trnixBmltB 
It to VO, visual ■'^ntre in tJie occljiitul cortex. Thence the 
neumi esi.-ttenioot overflowB Into FC, motor cells controlling 
milHPlPfl of the tiifv^ BC, molop '"pKh controlliujf muaclea of 
the bo<^y, LV. motor t^lla controlllnp thP li^ffn. nml HC. motor 
ceUfl eoveruirtff the linnd fltid tinii- h'C^ Hf", H\ iiml fW nil 
dlBcb/irpp Into their oonnffl'Ied raiiwles, FAt. ItXt. tsM. hucI ff If, 
auiJ ejir-Ti niuHc'iilnr (t^Jitnu'Llua upts up a kLiut?4tbe(tc bttit^n- 
tion. KF. KB. KL. ?iml EH, Of nil tbe uioreuieuls uinde HM 
a!i>ne affects the fltlmuluB 78. VSR rev>reBenta tbe atlDJulOH 
relnfnrciH) bj t>pin}; mo7pd bj the hnitd. This IntcaalfylnS 
of tho fartors VC, HC. Hit. jiiid the cxjiiTietiod futtof Kfft 
rendem lbt> jiathwny from r*J tbrouflh VV, HV. tu ffJ/ more 
pervious riian iiTiy of Kite other itoBsihIe patliwiijB, Coude- 
qro>nt!y the tPnrlPiMy gpt^i liieil for \ S, oy Its eoiuieoted oortl- 
cfll pmrow^f>a rr anil Kff, li> dlsthBrge Into tbe ntiij^firlrtte 
grzir4[il»^ Micrvi'nJi'iit. HMH. 

Charactemtics of Hahit — The nervous system is not only 
WDBitive to the varioua forma of stimulation which we call 
light* sound, temperature, etc., it also ninnagcs in some way 
or other, aa we have nlready observed, to store up the molli- 
fications which the stiniulutiona produce in it. These modi- 
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tiofitjone vhich are thus proservod iuaiiifi?«t tln^msclves in the 
dIepcdIrDn of Jitrvoug iEnpulst-!^ tu run iu (lie t^JiiL' dmiuiel 
whipli preJL'cessora h&VG cni out. If the nervtius Bystera were 
&n inanimate mass, we might likt'U that which occurB to the 
proctas by wltich a path i» made across a meadow. The iiret 
wayfaror may have selected his special routp for any cauBO 
whatfloi^TGr, and his course may have been de\'ioua^ like those 
of tlie cows which are said to have laid out the stroots ot 
BoAbon, But he hua left a mark it) the dowiitrurhleri grass, 
whitdi Uie next pt^rs*)Q to cross the fiiOd is likely to follow- 
Prescnlly tl»e grasft is wholly worn away, and thereafter every- 
one follows the beaten path. 

Tlie action of nervous inipalees ie often Epokon of as though 
this kind of thing wero preciaely what happened. But the 
inornpnt we recall the faot thai the nervous aygtem ig part of 
A living orgiinism. in wliiuli pniLtsses of nutrition and repair 
are ci^n.-itantly ^o'mg forward, and within whith maay iDtra- 
OTgnaic changes are producing from moment to moment re- 
latively new conrljiiiini!, we ecc that the metaphor of the 
patliway in tJio mt^aduw mu*it bo abandoned in favour of aome 
idea in which the vital prooeaj^os of the organism are nreog- 
niped and tJif livin;^ tiswiioa trojited as something nther than so 
mnch stfltie, phi^fic- clay, which the aeeidonts of the external 
world can raonid to their own eielnsivo purposoi. It is nn-* 
iloubtcilly tJ'Uf.' that when avenniv, or Hiamelfi, of nervon* 
activity bL-ciKiie onii? esLalilished, Iht-y tend evrr aftiT h* re- 
main and be employed. But the point which we must emphii- 
nae i*. that the organism itf^eif largely decidwi which pathway!? 
ffhall in th*^ lirnt instance become tliua eHtutliahcd. When 
one reealla the large nnmhcr of BonHO organs on the one hand, 
and the large numbor of musclca on the other, between which 
the central nervous B^'atom aifordp connectinnB, it will at once 
be appreciated that, if the ^etabiiphirent of dominant conneo- 
tiona in the new-born ehild were left to the accidents of the 
first external j^imuJationa and to the vagaries of merely paa- 
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Bive nervoQs ccntree, the chance* would favour the ac^jiuro- 
ment of iasiuG and hBrmJul habits of reaction. Objects whk-h 
"burn would be just as likely to produce nin\i'iiiunts of graRp- 
ing Hs ranvomonts of retreat. 

Wr may summarine the general purport of habit as a fuatla- 
mcnlal principle of nervouB action in two propositions, (1) 
Ncrvoua currcnta tend to employ tbone pnthwHVfl wbitili have 
been prcvioudy employed. (2) TJie orgflniam JLacH playe a 
governing part iu determining what pathwayti shall become 
tbiij; 1b:ed. 

RcBiilts of Habit. — The advaniHgt's whieh acenie from hnliit 
ari? (ilmoMt :4<.'lf-t'videiit- When we compare surli habitual 
coordiiJati">r»9 a.s are involved in writing the fauiJliar Engliah 
script with those cniploved iu writing Ihe German charaotcra 
witli which moat of ua arc far lesti familiar, we note tfiat tlie 
former letters are much more rapidly executed, that they are 
much more accurately made, and that they produce far less 
fatigue. It is evident, therefore, that habit h a most valu- 
able contributor to efficiency in action. Any prouesa 
which increases speed and accuracy, while at the same tiuie 
it diminishes the fatigue of labour, is a podeca^^ion to be 
cheriflhed. 

But more important, if posHiblc, than any of these result? is 
the ffift that through the mediation of hahitti the phyaiologieal 
orgauiflm is enable to cope almoet unaided with eituatione 
wLich ori^'nally rc*|uired the apuistauce of eons;cious proeessea, 
and eousciousnftjfi it) thus left free to go about further attain- 
mentB, which will in their turn bec-ome habits and be handed 
over to cprtain of thtf relatively non-conseions processea of the 
ncrvouH system. CoUH-iinisTiesfl is thus ever going no in 
advance and buildirg up morclinal jcius, wliich ure ne<x"ssary 
to the most elTectivc reaetioua upon thn enviroument. TJie 
vhole course of mental d"*velupment couM truly enough be 
described a^ ma[le up of this procefi.s of aciiuiriDg habits, whleb 
once imbedded in the tisauce of the ncrvouB Byateoi become 
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the perrooneot possesmnn at ihe individual, ready^ wlien need 
ansca, to fih-p in and deal vith the Eeccssities of any particular 
oitutttJon. 

Acquired and Hereditary Habits, — If we now look back 
aver tlie ground covered in thin oliaptt^r, wo Rhall bcp that con- 
BCivuanGss occupies a curious middlo-gruiirid between liered- 
itary reflex ar^l automatic attivities upon the one hand and 
aajuirerl hahitual activitipj* upon Iho other. Thp orjrauism 
caiues into the world with a small capital of these heruditaiy 
coordinations. Theac sufEcc to meet the most iniiacdiatc and 
pre&iing need? in the conservation of hfe» hut they arc ho]»o- 
loeely defective for the flttainment of anj-thing beyond tliese 
immwliate necessities'. Now and again the world of light and 
Bonnd Hod eontaet hreuks in iijHjn the ciwrdi nation* which 
onr hereililary neural meehanisms are executing, bec^insp the 
Adaptive responaca njade by tlieew mechaikisinA are inadequate 
to the organic necesaitiefl of the situntion, and at stich points 
we find con&ciouHncas appearing. Consciou^ncafl immcdiatclT 
eiilera upon its chnraetcriatic cycle. At first of course it* 
artivitits are vague and crude. But proBently it has seleeted 
fnim out the masws of motor n-sptinsea i^ri-ntrHl by the aen- 
aory stimulRtiorm \n which the ^ns& organ* are ^enflitive, those 
partietdar ones tthlch isatte in effective oiust^ular cii[jtrol over 
the environnicnt, and Htraightwaj we are eoiiftonted with 
habits. Ab eooa a» these habita are Jirnily established, con* 
adouaoesB i>etake9 itBcl f ebewherc to [xiinU where habitual ac- 
commodalory movements are aa yet wonting and needed. 

ThuM the progress of events ia marked by the emergence 
of consciousness from a matrix of rnovomenta which are op- 
pfirently unconscious and hepetiitary, and its disappearance 
agflin after a period of activity in the creation of the quaei- 
reflexeSj whitdi we call habits. It is an interesting faet in- 
cidental to this development, thot when we attempt to iojeet 
conseiou*;nesa intn a process whicli is either reflei or hahitiml, 
ye up aet the accuracy of the utordi nation and mutilate iU 
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eEciency. Thus, to direct attention to the act of Bvallowiiig, 
which 19 a rtflei, ia to r<?nder it for many pt^rsoni* all but 
imposHiblt* cf perfonuiiiKt, Witness the fninnum ililficuJty in 
tiiking pills. Similarly, to direct attentioo to one's mode of 
^valking often renults in producing a thoroughly artilicial 
gait qutte uiilike one's normal luanntT. The early esptri- 
enccB of appearance ijcforu tho pubhc, as on tlie stago, alk^o 
illustratt' this [njint 

Habit and Will. — Although wl> do not commonly think of 
it in this way. a nj<>ment*» reflation vfill show uh that all 
EJipression of the will rlepcnds upon our ability to command 
habitual m-UBcuJar coiJrdi nations. For exampie, I decide aiter 
cartful consideration that duty bida mc refu^o a fricnd'a 
request. Now note, that if 1 speak lo my trhjn<], 1 must fall 
back upon habits of articulatioDj which coBt me much labour 
as a child to Attain, but which now largely take care of them- 
selves. If I tfeeide to urite my decision, again I nuinl tjmploy 
habitual activitiwb, and I eannoi by any dtvice ramuiunicate 
intelligibly with uiy frieud witliout eiaploying tfiese or other 
similar muscular movements which arc csHcutialiv habits. 
JJeural habit, thcrofore, ia not oaly the groat omandpator of 
conseiousneaa from the neceesitiefl of ondloes control over the 
pjinie trivial miizid of arts, it is the great tool by which that 
ftJiture of con^rciousiii^ss whiili wc call tlie will ejecutes its 
behests and renders our mental decisions and choices elTctlive 
in the world nf action. Without hobilj*, conscioujfncsa could 
never get beyond the bordi.Ts of the iuLVitable daily routine. 
With habit, however, it ia able to paes from victory to Tictory. 
leaving behinil in captivity the epeciQi eoordinationa ii needa. 

Intellectual HabitSp^ — We eannot linger to develop the mat- 
ter, but it may be helpful simply to point out that the mas- 
tery cf any eubject matter, auch as matbeinatics, for iuRtanee, 
involves n prpeiaely eimikr establishment of habit*, which, as 
the material is thomughlj mastered, arc left behind for use 
when required. We do not ordinarily regard such attain- 
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meiita aB concerned in anr fuDdamcntal nmnncr with mua- 
culflr movementB, although wc alJ rccngnisc readily enough 
thnt Ihe sole mariDcr of a^^urtug ourselves a relieble command 
over a subjet^t niattar is to use itj to do aomething with it^ 
Wp aonietiJTieB think of hucIi doin^ ns pnrcly Tziental. In 
reality, hovever, niovcmenta art involved iu all casus, and, 
oven were this not true, the ^^aeral principle oi habit, so far 
as Uiia stands for a law governing the trAnamis^ion of nervous 
curront^t would atill be valid. The gain in rapidity, cRicieney, 
and leee^ned fatigue would remain, not to mention th<? freeing 
of coiisciousnoss for further aehi&vements. 

Ajiart from siieh (.'ominand over spiTiiil dupartnienta of in- 
fomiation^ what an? known as **tiabilh of tliought,'' which we 
aro ofton va^at'ly told wo oug:ht to cultivate* are in reality 
largely habits of ^^iserciaing; oar nttention- We ure flj^tinrcd, 
for inetonccT that the puntuit of certain studies ie valuo-ble 
hetause it wiU teadi us desirable habite of thought. Now when 
thill flepuranee means anything more than the e5;pro.'winn of a 
pi0[i8 hope, it refers either to the attainment of a familiarity 
bordering on linliit, with a useful lleld of infornmtiitn, or to the 
flpcHring of general modes of flpproathicg a neiv subjett mat- 
ter; habits of alert attention, habits of logical division and 
perBi&teni se-arch for rrlations, etc. Whether any special studies 
are prt'emiufntly valunble in the production of this second 
daas of resTitts is a question which can bo answered mor^ 
judiciouRly, if at all, at the end of thiH book> Meantime, we 
ahaJI not err seriouHly if wo sMsort that a wholly fallacioufl 
value lioB often bpon placed npon so-called formal diBciplinM, 
which are Bup[X3s*:d to t&nch us how to do things in generaJj 
without any special reference to aceomplifiliing particular 
results. 

Ethical Aspects of Hafcit — Tli? riioment one get*; dearly in 
mind the physiologiial natorf of hiihit and its basis in the 
ncn ons tiHsues. its ominous signifieanfe for morality becomes 
ovident. To break up a bad habit meana not only to secure a 
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IKnitcnt^ reforraatorr attitude of mind, — tliis is often caej to 
acbicvcT^t Dieanr^ o, complete change in certain parts of the 
nervous syfltonij and this ie frt-quentfj a tiling o[ utiiinat dilTi' 
culty of attflinmenl. No ainauirt of pmxl reeohition ffan 
poasllily wipe out Jit onci? tlie influenceg of ni?rvoi:e habits of 
long staiulin^', auil if thesf liabrU are pLTuieiouSj tlit slavi^ry 
of the victim is sure to be pitiublt aad likelj to be pennanent. 
On the other hond, the momentoua significauce fcir the imli- 
vidual and Boeiety of dctply imbedded habits of a mora! kind 
cannot bo ovcrestiraated. The cxifiteoce of such habits moans 
stability, rdiflbility, and the promiee of the utraoet poseible 
confidence, II is all hut irapoaaiblo for one to break over the 
moral habits of a lifetime. One may at times he mildly 
tempted hj the pssiliilities siidi hreaeheji hold out, but actual 
riolation in overt autiun ia ea&entiully imposHible. Tlie ]iiaii 
vbo haa been vicious all his life is hardly free to teccme 
virtuous, and the virtuous man in in a kind of bonda^ to 
nghteoiisnea^. What ooe of us t.'onld go out upon the street 
and murder the first person he met? Sueh action is literally 
impossible for us so Inng aa we retaiu onr flanity, 

III view of tbi^se i-outJi derations, no one can aver-estimate 
the ethical importance of habit- To malie the body, in which 
our habit* are conscrve^l, one's friend and ally and not onc'e 
enemy is an ideal which should be atrenuously and intelli- 
gently held out to every young pcraon. One never can eny at 
■what precise moment it may beeome literally impossible to 
shake off a bad habit. But wc know with perfect certainty 
that our nervous tiflflues are storing up every day the results 
of our actions, and the time m, tlierefore, euro to come 
when no amount of merely pioua intention can redeem ub from 
the penalty of our folly. Meantime, for one who has fallen 
under the sway of a habit he wishns to Gsaipe from^ tliis gen- 
eral advlLi' can lie gi vca : U-giu the new regime at onee^ do not 
wait (or a coBvenient season. If tlie result hi not likely to 
be physically disastrous, stop wholly, do not taper oS. Gi?e 
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5^iir5clf aurrouD^Iingfi which will offer the least poesiblc 
tcmptiibon. Do not try merely to supprees tho bad liabit. If 
poesbl^, put ^methlng else wiiieh is good in place of it- Bee 
to it that }'oii arc always ocoiipieii in sfiine proper way uotil 
joa feel sure that tin: grip uf the hml habit h loofjentth 

On the other hand, it le to be frankly admitted that viewed 
in a broad way the benefite of habit have their limitation. If 
the world always did tkingg just as tlicy havo been done in 
the pa£t our civilisation would approaeh that of the Chinese. 
Bot the changes wliicli by the conacnsits of rntelligent persons 
am beneiiduJ to mankind, the alteretioo^ of h^bit which are 
progresBiy^, are rardy such ba hare to do witli thmie purely 
pereoDfil forms of action whoae pcrveraion conatitutea the 
most flagrant fonn of vice. 

Moral progrcAfl always eoneiats in a harmonised action of 
_i?ider aad wideL interostSj the securing of broader and. truer 
visions of life. Such pn>grt5r«, while it may cliange old and 
accepts habits of life, dues not for a moment involve any 
departure from those rules of personal iioneaty. sobriety, and 
charity which tlie world*a history has demonstrated again 
and again ae the foundations of all ^nej happy human life. 





ConsciouaneBa ftnd AttenlioTL--We ennouneed our purpose 
at tho Dut^i ro aiitipt u bioloyital })oiat of vit^v; in our psy- 
L'fiologit'al study, CEd to attfnipt nt L-vv-ry «tqj to tipe just how 
the mind oida in tlie adj\istment of the psychophjsical hiunan 
grgacifim to its environment- If we turn from the mcroly 
general Btatcmcut timt tlie fundamental function of con- 
sciouBoesa is to better Buoh adaptivu ai-tivjtietij and observe any 
^pwific iustiLnc[?fl of ihi* proeisB of aOaptntion itself, wo shall 
nlwpv« find thnt the nctua^ work of aceommodation is going 
on tii tilt? point whit'h wi- call tlie point of attenUon. Atti^n- 
tioa, wc shall accordingly diacover, reprc&ents the verj heart 
of coosciouencfls, ita most important centre ol Titality, it 
therefore deserved our careful notice. 

In a vague fasbion we flU recognise this rudimentary sig- 
nifieance of attention. Thug ue epeat of the awakening of 
the iiow-horn infant** mind when wn first sne signs that the 
child is attending to aonietlnng, lloreoyer, we roughlj 
measure the growth of children in intHlectual maturity and 
power by their inereusin^ ability to give proionj^cd attention 
to definite tr^in^ of thougbt. Alienists and fpeciaUets in ner- 
vous disorder* inform us that mental disease is O'lmmonJy 
aeeonipanied by disturbance in the power uf attention In 
sojne Forrns of neurasthenia the attention is eitremely un- 
stable and irritable, flitting from one subject to another with 
feverish Imate. Jn mania there h often a eimilar, hut much 
esaggeralod, attention to the flow of dieeonnected ideas. In 
mulaneholia, on the other hanrl, as in the milder tATJOe of 
neurasthenie hy[xiclLniidria, allentinn is morbidiy fascinated 
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by eome Bingle idea, or group of ideas, and c&nnot be long 
lurod away to the normal hueineaa of lift', 

Deftnition of Attention. — WJien ve attempt a definition of 
attpntlon we experience the same sort of difficoJty which ve 
met in deSoing consciouaness, aJi<l for a similar reason. So 
long ae vc arc conscious at all. flttcntion in flomc dcp-ec is 
present. We therefore find it ilifiicult to define it without 
employing the thing itself in the definition. Because of thiB 
factj attention has been conimoolj rpferre*^ to as a ^' gpn^ral. 
pr im iversaL characteristic of consijiousnufis." In default of 
a wholly antisfartorT definition of atteatioJi^ we may at least 
illustrate what we mean by the term. ^'Iien we I^xjIc at a 
pnated pope there ia always aomc one portion of it, perhaps 
a word, whioli we wie more clearly than we do the rest; and 
out beyond the margin of the pago we are still conscious of 
ohjecta whif'h we hpp only in a very impprfpct way. The field 
of conseiousiios* fs apparently like thin visu^d fidth There 16 
ftlway£ a central point of which we are momentarily more 
rividly conscious than of anytliing d^e. Fading gradually 
away from this point into vaguer and voguor tonfieioupnpasj ia 
a margin of objects, or ideas, of which we are aware in a sort 
of mental indirect vision. Thie fact that constiouanesB al- 
^J^as.a Iwal poijitj wfilch rcTealft the momentary activity 
of tjie mindj i? whaL ia meant hy the faet of attention, so_ 
fax na it can he described in Leruit of the rtmUni of etinseious- 
nese. Baldwin has suggested the acfompanying diagram- 
matic prepcnlation of the facts we are tpeaking of, in con- 
nection with certain otherSn (Figure 33.) The margin of 
mental proceasee, outaide the focal point of allontion, con- 
stitutcB what James calla the " fringe of conaoiouflnesa." 
Whetlicr wo ore attending to objects in the world about us, or 
to ideas in our own minle, then? is always finch a fringe, 
partly made up of eensationp, portly of idea*. No matter 
what we are especially attending to, we are never completely 
oblivious to all other senjiory and ideational proces^ea. 
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The direction of attention to any part of tlie field of con- 
Kciousne^ is croiiimonly occompanitJ by a. certain inoreiwe in 
duration, togi-tbtT witli n certiiiii cl^jrifviog aTitl ink^nsifjing 
of tliis port, us comparcil with tlie remainder of the field, 
which is thiis inhibited from furllier entrance into tJie mental 
region. Thus, if we give our definite uttention to a musit^al 
note we remark ite exact qiiaJity much nmrc perfectly than 

when Tvc aimplj lietea to it in a 
casual way. It is apt to seem more 
intense, and jt certainly tends to 
linger longer in the mind, State- 
menta of tliii^ kind brjDg out the 
fact that wc use the term attention 
at times as virtually fiynonymoue 
with mental activity. To turn the 
attention to an object is simply to 
(direct onp''s mental activity toward 
it. Now, our mental activity, con- 
sidered aa directive, is cominoijj 
called conation, and we must ac- 
cordingly conclude that aitcntion ia 
a rudimentoT}" form of conationj or 
will. Thib JB iinqueGtionably trne. 
Wg see, tlion, that attention la 
capable of being coOBidered in 
two difTerent ways. Wc uiay emphasise the men? fact 
of mental activity, illustrutLtl by al) attending; or wc may 
dwell upon the stntcturs of any moment of such attentive con- 
sciousneNJi. and note the fact of its containing a focal jwint, 
with a fading marghiH But our emphasis upon one or other 
of these phases of attention does not alter the fact that the 
mental proceH.s. whicii we describe in thc^c two ways, is one 
and the eanie. In tlic renjaioder of the chapter we shall 
therefore nmko no attempt r[^dly to diesevor these aepeeta of 
every act of attention, although we ehall be franUy most 
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intercfltpd in attejition aa on inaUnco of mental actiirity. 
Meflnlimc, the bcj^t prut'ticnl definition of attention is allorded 
by eueli an anilysfe and deecription. of it as h containt^d in 
the remaintler of tliis chfiptor. 

The Selective Character of Attention. — Probably' t}:c mo^ 
striking uIinnLcU-rir^Lii' of atLL'uUoii is its seWtive nature, E.nd 
tlie fiignillcance of tliia functioQ will grow more con&pimj- 
ous ae we examine tbe faets. We have seen that the nervous 
Eyatcm is so con.^tituted that by means of its scneQ organa it 
is capable of being affected by various forme of motion in 
the physical world, e. ff., light, heat^ eounr!, etc. This fact 
has itfldf BompUmos been regarded ag n form of cosmic^ or 
organjVj selection. Thus, of all the rates of vibnition m the 
physical world, the retina n^punds onlv to thoet betweea the 
limibi of approximately 440 billions and 790 lillions per eee- 
ond. In & aimilar way the cur aelecia a certain group of 
sound vibrationsT and bo od for the other ecnsee. Undoubtedly 
there arc many forme of vibrations in the phyeical world to 
which we are wholly insanaitive, becauae we have no aense 
organs appropriately attuned to their special rates, and are 
thus incapable of receiv[ng them. 

However all thii^ may be, it ia easy to ooDvince oneself that 
innumerable slimulatiooH of the kind tt> which wo are aen- 
Bitlve are always fulling upon the ecnsc organs; and were we 
conecioua of all of them at onco our minds would present a 
curious conglomerate. As a matter of fact, only a few of 
th^c etimuli orfr euoeeed in producing aimultaneoualy that 
iorra of cortical rcjaction which aceompaniea conficiousnees, 
and consequently we are never at any one inoinont aware of 
more than a small part of tbem. Apparently the psycho- 
phyaieal orgaaism selects fTom the wide range of potential 
objects thot^ special ones which shall receive attention and 
au come to conaciouanew*. Thus, wijeu reading an entertain- 
ing book we may become altogether oblivious to the rattling 
of carta in the atreetj to the odour of the amoking lamp, to the 
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contact aentittUons froui our clothing, etc. Similarly, when 
we are preoccupied with some train of thought our atten- 
tion dwellfl upon thiH iJcfl, and tunifi awuy from that, ats^ord- 
ing as the oeo or the other appeflrs to the mind to bt relevant 
and useful for the businoj^s in hand. Indeed, wore it not for 
the seli^'tive nctivity of ntteutrou txprcised in the* form of 
reBsoniTig^ it is clear that we could never make any consistent 
Hitntfll ailvaaee, hut thnt ve should always ite at tht mercv 
of aiir (sporadic idcas> We can, perhaps, cxumini: tfiie aeh^ctive 
function of attention to beat advanta^ br analysing the 
principul form^ fn which attc»ntion is founil to operate, 

Torma of Attention. — Probably tiie mos^t fundamental 
division of ffttontive proceseesj and certainly one of the 
oldpst, is that into artivt- and passivf, or^ a^ they ure hetti^r 
tensief], voluntary Hud invohinlai;v aUmtinn, A more satis* 
factory diyision, which we eljall adopt, adds one more clasB, 
and recognieca (1) vohmtan'. (2) noo- voluntary, or spoa- 
tancouB. and (-t) involuntary altirnlion. 

Voluntary Attention.-^Active, or voluntary, attention ia 
jirwiBi'ly wliat thu namo implies, altonlion && the result of 
definitely aelf-inittatcd activity. In its clearej^t and most 
TinaralygiiouS— fonU-it ajwuj's invnlyes. ineiital_fttrain and 
effort. Whr^ncver we atteml to ativ thing because we expli- 
citly will iti, we are eicrcieing active attention. It matters 
not what the object may ho to which our raiade are thus 
directed, it may be a i'ouin^ or an odour, an object which we 
Bce, or on object nhich we toiuU; a tliou^ht in ihe mind ituHf, 
a memory, an emotion, or anything one pleasei^, 80 long as 
'it i« attond(!d to, ne Lhi? rewult of our (lefinito purpose to ^ive 
it attention] it must be rt^arded as involving a ca^e oi activLj 
fl Iter t ion- 

That we arc capable, within certain limits, of thus direct- 
ing our menial aclivily whcrcvi^r we wJll h one of tlie 
easiest of facts to verify introspoctively. Probahty the 
reader ha* fou:id ix-peated oceanion, bufon^ reaL-hmg the prea- 
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eiii point in this book^ to make just siich Toluntary efTorts of 
atU'nli'.m to prevent his mind from wan^fnag off to more 
attractive by-paths. Obviously the seJcctiro naturt of atten- 
tion, upon Tfbith we bare alro&dy inaistcd so strongly, is coo- 
epicuoufily m ovMoneo in active atlcDtion. Moreover, it eeems 
probal>le that thie tyjic of attention, involving, as it does, tbo 
pnrpnsofiil direction of our thoughts, would in itfi fnlly do- 
vi'li>p<^d fonn be a ^jrutTvhat lattr achievL-ment than the othpr 
foriTLs, whidi rsjutn; for their existenLf far leta of ciperience. 
To direct one"'* thon^fit involves the posaession oi puqjoses 
and plans, however rudimentary, and thc«c arc the oiitgrowth 
of eKperitrnce and relative maturity. Youug infantB aro 
lurdty e&pahle of Yoluntary uttontion in any proper sense, 
jilt!H)Vp1i tJiey may achieve both non-voluntary and iuvolun- 
lary Jilt'-nlion from tbi- Ije^nning. 

Son-Voluntary Attention.— It requires no extend<!rl reflec- 
tion upon our everji!ay experience to reveal to lis the fact that 
in the course of everj' twenty-four hours we attend in an 
effortless way to a great many thin^ to which we have no 
explieit piirpoiie to direct our thought, to whieh we eannot, 
Uierefore, be dnid to attend voliintirily in the full sense of tho 
word; hat to which we eertainly are not attending affainst 
onr will ami in vji'ir of ouraelven, Sneh ceflOfi conatilute what 
ia nieant by non-voluntary, or sponlnoeouA, attention. A few 
illufitT-ntionH tiiay mnke the dt^tinetion elcarer. 

[I linpiJeuH nol iafrequeully, fur example, tbtit we Ridilenly 
arouse to consciiiusness of the fact that for several minutes 
our minilfl have Wn running off on subject* quite disi-on- 
neeleil from Ibe sjiecial oeenpation with which we may at the 
moiiwnt be cnjrajjed. We have *' lost oiirsclve*/' as wo sny, 
in »onie day dream, pcrhape. Our prolonged attention to a 
Bubjeet wliieh einoereiy intero^t^ ub ie often of tina eame 
eharaeter. Our attention ie not ^veo ae the result of any 
^ort on our part. Ilathrr thould we find tlmt it required 
effort to direct our attention el^where. It neeesfiitatea no 
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etr^TiiioiiB act of wilj for the boy intcrceted in athletice to gi^e 
bis attention to a cewspap^r account of a footboll game. On 
the contrary, hi3 attention ean only be obtained for less ei- 
citing themes by koiup artifij'e on jour part, cr by a eelf- 
nacrifk'ijig pJTort of volition upon hia. 

So far a.s these cfleea of non-voluntary attention reflect the 
actuul nature of our iutcrcatSj they must be regarded aa afford- 
iop peeuliurly intimate information of the real eharaetor of 
our niiDdfc, and ao of our willa. They are thus, in this par- 
tieular^ elojiely related to voluntary attention. After all, 
vhat T am interefttpi! in, Ik a very close aynunvin for what 
mentally and morally I am. Moreover, it is freijuently, and 
probably with right, maintained that this no n- voluntary, or 
epontJiacouB, form of attention is the primitive gtnn, oat of 
wliich voluntary attention in the full meaning of the t^nn 
hui developed- CertaiTily ^something like this, combined at 
times with involuntary attention, appears to form the begin- 
nings of infant attention. In any event it is elear that how- 
ever sharply vp may he able to mark off at tiuK-s those 
inatanceK in which we attend as the resuU of a definite pur- 
pose so to do from those instances in which we find the nllun^ 
menta of an interesting Bubject hnvc drawn off our attention 
almost unnoticed, bi>lh eases reflect verv' aecurately tlje testnro 
and cliaroctcr of our minds. To the relationship of the^' 
two formB of attentive activity we ehall return in a momeiil 
with ^'realer fulness. 

Involnntary Attention. — Tlowever gejiuinely vnlunlary and 
Hon-volunlnry utli'ution may differ from one another, they 
neither of thera involve attrntion given atjainat tbo wiU. But 
there art' rumertiun ciisi'h in which, at 1arst eight, anyhow, this 
form of attention ^ipfmnntly oceun-; and it is to this tbat the 
name "involuntary attention" has been giyen. Thna, for 
e.vantple. if the door ftUma while I am ^Tiling this pentenre 
T am seemingly obliged to hear the sound, however mutli 1 
might prefer not to Jo ao. To be aixcc, if 1 am Bufficicntly 
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preoccupied a Tei^f loud noise may in this way escape my 
notice; an<1 the oltlivicusncsti to ordinary eoaniis, Bvich as the 
Tinging of tht? dinncr-bcl!, the atrikiDg of the clock, etc, of 
pereom tbus engrossed m some interesting occupation is 
too familiar to ri?(itjirt? comment. Archimeflips, ebBorbod in 
bifi atiidi*^ ami ijufojiw'.'iinis of the saikirg of Syraciiflc, is the 
classicaT illuslration of this kind of thing. 

But despite the fact that wlien one is thoroughly immeraed 
in some eocgonial und^^rtaking one hccnTtice relatively insen- 
Bitive to seiBory atimuli, which otiierwiae would be noticed, 
Ib^ farther fact obstinately remainB that eveii undet such 
conditionfl Btiniuli of Piirticient intensity mil force Iheoieelves 
into cnnsctoutinesM. CerLainly we ^hnidd all agn^ that in thia 
way hrfght flarihcrt of light, loud «>unilsj unpleasant odours, 
tic.f repeatedly intrude tlicin^'Ives upon our attention difr' 
tinctly against our wills. Moreover^ there are esperienecB in 
which idcGS, ioetcafl of eensc iniprc4«ione, thus force tljom- 
aelvcs in upon our alleiition against our wille. What are 
known as inaiBtent ideaft are of this character. The hypc^ 
rhoTidriflr^ for inBtanee, in unable long to keep his attention 
away from hi^iown Unlily iillineuls, real or fa.ntie[l. He may 
make a ainecn.- effort to diti^rt his mindj but in spite of him- 
pdf the Tinwelconic idea presently shows ite face at the door 
and clainiti his reco^ition. 

Less definitely morbid thaa such casoa, and atill illustratire 
of the imperious command cxcreii^cd at tiinei? over our at- 
tention by certain ideas", are the intense eiperiences of the 
emotional kind. Great joy, great grief, great anxiety, hrook 
no prolonged opposition. We may attempt to force our nt- 
tention on to the lines of the day's work and for a momunt 
sncceedj only to find oureelvefi in the next moment oncf^ more 
maHiercd by the idea we hail Ji(lem|jtcd to put lidiind us. 
Certain pByehoIogifits would prefer not to give the name in- 
voluntary attention to these cases of attention against the will 
to idea*. But Ihey are clearly more cloeely related to thia 



73 



PSYCHOLOGY 



form of atleution, as illustrated by our forced ftttention to 
irtonsp srriHory excitation, tlism tliev sre to the otiitr dassts 
we liare distlD^ahcd ; and we sl^all accordingly designate 
them as oa^es of invohintcrj' alteDtion, 

laterrelatiDDfl of the Forma of Attention. — Wt huve d- 
ri:ady intiitiuLL-d that invt>iuiitary and non-voluntHry, t>r upon- 
taneoas, attention are g^ncticaJly prior to voluntary attention, 
Uniloiilitt'dly the earliest e^porfenees of a boby inioWe in 
hifo^^t jneiwurL- s|mntjini}<>us ntix'ntion to sensory stimuli. The 
rude power with which some of the« atiinulations force them- 
aclvca on the dHid's notice might give gnjund for the poetu- 
latioQ of inyoluntary atteation also. iJut if we confine the 
term "involuntary attention" strictly to sueh eaeee as those 
in wbieh wp nttend a^iiiiiet our wills, it is doubtful whether 
we ought often to apply the designation to a young child's at- 
tention; for we can hanlly speak with tonfideree of the new- 
born child's p^>ssefi^in■^'' any resolution ntil to atteud to a given 
Btiruulu3. Spontaneous attention, then, working in the main 
ii]x>n the sensory material supplied hj the phyeieal eurround- 
ingB, eonBtitiiW p^rt^lably tlic carliL-et and moBt fuadaiiiental 
typo of atlciuinn proeesa. 

Voluntary flltention is apparently B derivative form of 
spontanwius Htlcntiuii, which rnjiy arise hh t^mtj u-s, afid when- 
ever, tiieri? is a tirudeucy to tlii' splitting of attention, a felt 
tendency to opposition against the direction our fltteulive 
<TiergieH are taking. Evidently this c^n only occur when we 
have developed intellectually to a flulKcicnt degree to set over 
ag»inst some momentary difiporiition, or action, a more or lens 
definitely formed plan involving interi'flts and purposes op- 
p'jserl to llie pri^-scnt activitiof*. When we ?iiy that in volun- 
tary attention we force ourH*?lvee to attend to Rome particular 
ohjt»(?t or idea, uhfil we evidently uienn is, that the mind in its 
entirety h hronglit to bear in suppressing certain diflturhing 
objects or ide^Ls, and in bringing to the front the chosen unes. 
The act of voluntary' atteutiun is^ in shortj aa eKpresaion of 
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the sovereignty nl the whole mind over its lesser parts, i. e,, 
over the dfstuphing or alliiritig kleas and eecsalion*. 

NuAV, f^fHinLHne'me, or mm-voliintHrv, rt-lleniion la liEwwise in 
reality just such an eTpresaioD of our total mental organisa- 
tion at the moment. Those things to v\\\ch we spontaneously 
Rttoml ari' the things to which our iiiind^* by Tirtuu of thdr 
temporary condition, inedtabty go out. And if we took into 
account the eiLtiretv of these apontaneoui^ acU of our attention 
for nny coDKiderahlt? ptTiod of tim^?, wt- should uodoulitedly 
nenire an extremely at?c:iirBte ptjitrait of thp real constitution 
of our rajnds- In the sense, therefore, upon whldi we com- 
mHitcd briefly in an esrlipr paragrapli of the chapter, uon- 
Vffluntnry attention ia itiiclf an esproeaion of the individ- 
ualfty of the mind, and thus an espreesion of the true source 
of our volitional acts. It h a sort of voluntary attention, in 
which th^re in no intemfll^ mental opposition to he overeome, 
and fr^nii which we' are cfin^ef|UKQtly npt to feel one character- 
istic faet o( complete Tolition has been tubtraeted. But tlda 
dotra cot detract from tlie fact that sueh spontaneous atten- 
tion 13 in reality aa cxpre&eion of the mental or^aniBotion, 
quJtH as truly, if not bo completely, as voluntary attention. It 
appears, then, that the dietinetion hetwuen Tolaatary and non- 
voluntary aUenlion is not nbj^oUitc, in the sense that we can 
always determine without question to which elass a specific 
case of altenlion bcTongft. Quite the eontrary. It appears 
that there is a gradual transition froru one t-Ia«» t*i the other, 
t}in)ug]j cases which partake of the charactorifitiea of Wh 
forms, 

Thui*, for ejtamplc, we should have to admit the existence 
of many caeca in which it would he nil but impossible to say 
whether we were attc^nding to certaiii fiubjeets aq the result of 
a definite purjjose and an explicit effort to attend, or a^ the 
reeult of more or less unconseioua mental drifting. What 
shall one say, for instance, of the attention which h given to 
the routine duties of daily lif^F Some of them undoubtedly 
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require definitfl, purposcfi]! attention. Otlien* enliet our 
spontaneous interest, rirqiiirc iio effort and reveal little cr no 
Dulcccdcnt purpose to attend. Many othcra arc surely on tiie 
border line, where it is not eoay to &ay whether our attcntiun 
is altogether due to sponlanetvus interest or tn preconceived 

'puTpose. MeaDtime, wn must ndiiiit that it is in voluntary 
attention that ('onHL-ioudneNH raises the human being into the 
greatest freedom from mere routme. with the greatest ind^ 

Ipendence from mere teniporotv ^uTmundin^s, 

Ihe Faychophysical Organism and the Porma of Attention. 
■ — The tniu relation of invoiuntarv iittL'ntion ti^ voluntary and 
non- voluntary atteiitif^n run hardly he uuders^ti'iul without 
reference to the pgyebophvflical organism as a whole. But 
fortunately we huvc h11 altmg thki'n this irto aronint, nnd our 
prettent mention of it will mark no rlian^re in our point of 
yiew. 

I So far as coneems fiuch instanres as those in which we are 
forced againt^t our will, or at all oventa without our mental 

[eoneont, to notice intense Bensations, it would eeem that in- 

; voluntary ntttrition must be funcJamenially opposed to volun- 
tary attf^ntion at h^ast, whatt^ver might prove to be the cade 
as regards non-voluntary attention. The one form of atten- 
tion eicpresses the will, the other cither dclies, or disregardsj^ 
the will. Such differences certainly appear to be funda- 
mental; but we shall see reason to modify this view, when vre 
consider thnt both forms of attention are Titnl functions 
A5liich_arc brought out and develoj>«l in the general adaptive 
T@aQti^.Df_thc organiara to ita.aoci^ and phx^if^ surroundt 
inga. If we remember that thow ohjeots which are harmful 
to us commonly stimuluto the ntirves very riolontly, we shall 
begin to Rae how In the general economy of the organism it 
may he Us^eful t« have otir senses m eonstriid.ed that Ihey 
ahall call our attention to such possible sources of danger as 
are represented by these intense stimuli, even when we do not 
conedouely desire to have our quiet thus invodedn We shall 
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begin to flee that in the interests of the continiiBtion of life 
and health it may be dceirable that loud Poiirn:ls and exirerae 
temperatures J idU'dso lights and violent wlours, ahonld have 
the [mwcr in illicit the Dttpntive rpflction from iib. Tu a. sens*?, 
thereffjrc, siirh ruictiiinp jiTf in^tflmva of a. kind of or'jauic 
eek'Ction from among yarioua movementa of just tho&c which 
Bhall result in our nialdng momeiitary accommodDtion to the 
invading stimidus. If it prove roally mfnacing, we may then 
tak<? to flight, or adopt sueh other precautionary nieayurea aa 
the jJituntioD demands. If it be, in point of fact^ innomiouB 
or intiignificnntj oiir minds are left fjvo to revert to the liitt-p- 
rupt<.'d oct-upation. Involimtaiy attt-nlion of tbifc kind repr«- 
Bonta, accordingly, the protest of the primarily physiologiral 
portion of the orgimipm fl^ailiEt a too complete subecrviencj 
lo merely intelbct^ial conecioue proeeHeeB, 

^Tohintary attention is only invcluntary wheii_the mind 
is viewed in isijhilion from the. body. It is a kind of epoB- 
taneo ua bodily attention^ and it is undoubtedly Be[ecLi\e in a 
true enough aeuAc, Moreover, even when viewed from the 
mental aii3c afone, such attention could only properly be called 
involuntary, never paeeive- The term passive ia q\iite mis- 
leading. Involuntary attention, once it is aroused, is just as 
genuinely a form of mental activlt^^ an is voluntary attention, 
Ita flntoi-edents, both mental and physical, are in part diffen^nt 
anil uftcn its conseipteneeH are difTerent too. But both opera* 
tions are nieotai acts, nnd neither of them can properly l»c 
designated in terma of pure passivityp 

In all forma of attention, then, we find selective flcti^ritr 
going on> Selection always implies a purposive, forwanl- 
looking typo of action, and this is preeiaely what attention is 
in all its forme. It stands for the fact that the organism is 
teleological in \U very eonetitutinn. That is to say, the or- 
ganiam contflfna within itself r^ertain en^s to be attained in 
couKe of develnpment by adjuslive at-tivHies, In part llii-ae 
enda exiat imbedded in the phy^^iological mechanisms, where 
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they come to light as reflei, ontomatic, BQtl instinutiire acta, 
sometirnefl accnmpanied by (^onsriuufineBfi ; anil in part they 
exist fls conscious pur}xises, in vhich caae they appear as 
recognised intoiitionap 

In apontancoiiii attcotion the s^election ac'ems to be psy- 
chicflJly originated and dirtjetodj but it oocurs without clfort, 
even though the end to be achieved is clearly recogniwd and 
elaborately planned for. Voluntary itlentinn also appears tn 
involve a distinctly rmriiul orUjln for selecllon, and we have 
no new factors here, Baye the prceence of psychical conflict 
anJ the feeling of cfTori Wc have eei?ii that in voluiitar>' 
Bttcntion thia cHort is alwaya internal and menla.1 — an ctlort 
to conquer out own impulgee, or tliotghte, in the interests of 
the end to which we art attempting to attend. It ia thus 
sharply distinguishable from tlio etlbrt to overcome merely 
ertemal obstaeles — a,ty[je of elTort that often charaoterisett 
flpontancoua attention. FinaJ]y, in involuntary altenlion the 
selective activity ia still clearly present, but its lotus appears 
now to have been transferred from the distinctly mental to 
the more definitely physiological eide of the organiritn. Of 
course, in our speaVinp of voluntary and non-voluntary at- 
tention Ofl hoing primarily psychical in their nature, it must 
not be untler>itood that we mean to deny the prewenee of 
neural procoeaes accompanying these activities. All we 
mean is, that the selective action ahows Iteclf to ue in tJieae 
instances primariJif as a mental event In involuntary atten- 
tion it flppi'jirs primarily as a phrsiologicfll evcnti B^tlj 
groupe of altcntivc activity, howevcTj have the double psy- 
chophvi^ical (liaraeterislie. 

J>itnitioii of Attentiou.-^It ia cstrcmeiy diJlicult to eocurc 
Tellable information as to the length of time we can and do 
attend to objects in non-voluntfirv end involuntary attention; 
for the conditions in thes* forma of attention are neeessarily 
very unfavourable to aeeurati* introspprtion. Birt having- dis- 
covered that tbp '*■* ■ » several forms of atteri- 
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tion are relative and net nbaolute, we may, perhapa, aafcly 
flEflume tliflt the facts which wc find in Tolimtary attention 
are fairly repreeontative of the other forme, smi these fat^ta 
are fortnnfltoly rather easy to matce out. All vohintary atten-* 
tioa (lifijilaya a more or less rhrthTiiit' pulae, the filtration of 
■which varieH cotiftideraMy under different conditiorift. If wc 
attetiipt to attend to a lottt-r on tlifs page, we shall find that 
|TC can only do thie for a moment nr two, unlesis wc cooatactly 
obficne sonirlhing new about it. Otherwise wq iavariahly 
find, tiUier that tho eye has moved awny to Bometliing elee, or 
that the mind has wandered off on to an entirely different 
fiiihject. However t-vinstaiit thv physical object may retnuiti, 
lo wliich we thns atleud, we [-an ouly continue our atleiilfoa 
to it provided we continually see it in some fresh fashion; 
providetl. that is to sar, that the menial object keeps changing. 
Thie acems to be ii fundanientol law of our mental life, and 
did apace permit we miglit profitably enlarge at eome length 
upon ita implication, A few conBetjucnces wc may properly 
pauae to mentiou. 

Consequenccs of Shifting Attention. — Evidently change is 
the prima! law i>f mental life, aa well aa of bodily life. 
Thought proccssoa which cease to more, ceaaG to ciiai They 
eimply go out. To keep a thought alive we must keep turning 
it over, keep doiJi^ eomethin^ ivith it. Mental paralysis ia 
mental death. It ie a familiar experience with all of ns, 
PHpeeifllly with students, that oecasioually when a quMtion U 
SJiked iw our minds either l>PCOine perfectly blank, or remain 
for a nmnient s^tnpiilly eonTronting the mere s*>und of the 
words addreftsed to us. In such a caee tlie only Halvation lies 
in dotfig ftomothing. doia^ almost Qnytkhuj m better than 
auch quiescence. Often to be^^in aptraking ia anfficient to 
break tlie spell, however pointless our remarks may te. The 
act of epceeh starts t»p tlie cerebral machinery and presently, 
if we iceep our cninpoMire^ we get our thnught ontu more in 
movement. Similarly, the boy told to think about what he la 
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atuJying finis himself, m the effort ta execute the mjunction 
]Hid npnn hini, simply surveying the pflge before iiim with 
an apalln'tic gftze, Ke \& merely exptwin^f bimaelf innocu- 
ously to Uie light waves jirociieding from tlie page. Mentally 
he is either in a condition of partial aaphysintion^ or hSa mind 
ifl off engaged upon something really of interest to him. He 
is not in any propor scuso uttending to the subject matter of 
hifl work at all. For aiich a youth tho sole poaBibility of 
pnjgrtws eonjiists in taking the topic an<l forcing his attertion 
Ut turn it over^ ask questions of it, examine it from new sides- 
rrtwntly, p\rn tbough ^urh tjucations and inspections be very 
fooliebly conceived, the subject will start into life, will Ix'ijiu 
to connect itevlf with tbin^a he already knows, will take 
its place in the general furniture of his mind ; and, if ho takes 
the next and all but indispanfiablo siejt, and aetualiy put^ htfi 
rudimentary infonuation to some use, applies it to some prac- 
tical problem. iDt^Jrporalea it, perhaps, in an essay, or even 
talks about it with others, he will find he bos acquire<l a real 
mental tool which he can use, anJ not aiinply a dead load 
which nniJi't be carried on his already achia^ back. What we 
call fittcnding to a topic for a considerable period of time willj 
therefore, always bo found to consist in attending to changing 
phases of the subject. Time, to fix one's mind u|K>n history 
for an hour or two will involve attending to hundreds of 
thoughts about the special historicol subject, or problem, with 
which we are coaccmevb Accotilingrly. these inHtfinccs of the 
practical continuation ci atteotloTi to a single aubiect etrongly 
confinn our poeition, instead of contradicting it, a^ might 
floem nt hr^t ^igbt to hi- th? oaae. 

Wty Attention Shifts. — It has been suggested that tlie 
rapid chacgre of attention are due primarily to fatigue in the 
delicate cortical c<>llfi which are c<inni?cted with conscious proc- 
esies. Whether tins stateiuent he nctv])teil or not^ we gflin a 
very wgnilicaiit suggestion in eiplanaLioa of thrse changes, 
when w'c reniEDiUT whot *^^ " > '>iiit'UoP of attention 
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appcara to ba We remHrfceil at tlie outBet tliat attention iBi 
ainiply a name for the op<?rfltion of the central, and moat 
active, portion of the Held of coadcioueneM. We hare all| 
along maintained that confi^inuencBs is an organic function 
whofie intrinsic oecupatioo poneists in furthering the adaptive 
r^pogf^Gs of th e organism to its life eonditiona. We liavei 
also pointed out that, if tliis ooneeption be true at all, it ia at 
the point of attention that we shall fintl the iiio^t ohvious and 
important part of the adjusting ttctivitj in projn'csfl, N"ow, in 
the nature of the caw?, each particular act of adjustment mast 
be of relatively brief duration. In tlie case of common ob- 
jects in t'le world of gcnsat^ona it consiste as a rule merdy in 
the recognition of tho Etimulus (e. g., a£ a colour^ as a sound, 
as a hook, or a U'ortl, etc), witli a mnl^ir rtajwinse, wliidi con* 
HifltH, perlmpsj in some ntovement of the ejea or Jiead, cal- 
culated citlier to bring to notice some new and ufieful phase 
of the stimulus, or to divert further attention altogether away 
from it. Thus we look, for instance, at a book, recognise it 
aa the one for which wo arc eearehlng, pielc it up and proceod 
to examine it; in this waj' isintinuing the activity of attt^nding 
to the hook, but, as a matter of fact, continning it in the form 
of attention to ever new featiire»j. The aamo sort of thing !a 
true when mir atl'iitioii is nceupipd with idpas, inj^tead of 
vitt seneatione. In short, w> far as atfentian ie really an 
ftctiTity of the relating, adjusting kind, ita work is done 
when the relation bt+n'tHm the raind and the thini; attended 
to U once OBtablighed, This t* the mental, as dittinct from 
the physiological, part of the adjustment; and attention must 
gl^ elsewhere, hecauae it is intrintically the aiiju^^tinp act it- 
self, and other things are demanding of the organiam the same 
energies of adjiistm*"iit. To retain our atteotion for any eon- 
sidentble pf/nod an object miisi, (iinvfuri^^ hy changing its 
£ct, prtm-nt it*']f aa a new <ihjeet, to wlu<^h frtfih rcsijoiiaea 
be marie. 
BatLpe^ er 8cope, of Attention. — ^The queetion ie often 
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aeked: How many ttiinpt can we attend to at oneo? Varioun 
answere hflve been given, aoitg nuthoritios maintaining tbat we 
can attenJ only ia onf.^ objt:;t at a time, others iusiatiiig that 
we may attend to an indefinitp nuiaW, We must sharply 
distiujfaiah between the quetitioic in the fomi in which we 
have given it, and tlie question often, hut erroneously, treated 
a^ Bynonyinoua with it, i. e., How many thinga can we dv at 
one time? Wo have scon in tho procDrUng chapter tJial there 
ifi hterally no hmil to the number of tilings wo ean learn to 
do at once, Jl ifi, in this latter vi\&p, nfinply a qiipstion of how 
clflhornU! we (^fln make our habitual motor ai'tivHtiea. A 
skilled pianist, or a IvainLil aerobat, may do duzeoe of things 
fiimultaneouflly. But the fjiiestion of how many things we ean 
attend to iB mach more puzzling. 

The diifercnceB of opinion upon the matter are, however, 
tpparently dae in the main to n failure to tJefine with pre- 
eision the underlying meninl conditions. It is the vk-w here 
ladopteiK that we never have more than one Tfirjittil object 
I before the mind at any one momeut. Thin object may Iw 
complex, or eiinplo. bat if it it really present in itn entirety 
to conaciousnc^, it is cognised mentally aa a tiicglc thing. 
To illufltmto, wo may take tho cobo of pcreeiving a table- If 
we examine intror^poetively the mnnner in which we are eon- 
sciouB of such an object, when we allow t)io ej-oa to rest mo- 
mentarily ii|>on it, we find that w« perceive It aa a (.tjir^plex 
single object; not as four Ipgn^ l'^^^^ n tri|\ plus a euloiir^ pins 
a particular sbepe, etf, Now. these characteristics of a table 
which we liave menlicmetl nil correspond to distingui.-'hiible 
part* of ih and we mi^bt ppcak in a certain sense of having 
attended to all these eircumf^tanc-e.* at once. Bat this would 
be an injudicioun mode of cxpreseion, tending to confnjie our 
ability to anolyec the physical object, or our own conseioua- 
nesfi of the object, with the fact of the manner in which we 
aetitalhj percfiired it in out momentary glance. However 
many things^ therefore, may be present to us at one moment, 
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it foems probalilo that our ooiucioUBa^«s je of all of tliom Ob 
a single mental ohject, which we m&y, neverthpIpBS, iniifip- 
difltplj rffdgnise as being complrs in ita cnnstilutinn, nieuit- 
ing, and ruftrpni^ei*. Inileitl, we iiiay ^o furtlier, and baj thati 
in-o rder to ^ertdve an object as onc^ there jnujj_be eorne com-| 
plrxity in it, which we thua syathceiBe into a unit A pnre,j 
undiffCTCntiated coneooue quality nevor doas. and ftpparcntljfl 
never can, constitute the r>bjet't of a cognising consciousness. 
Plurality is, in short, jiTst as neccfiftary for nn object of stlenJ 
tiiin as unitj ; hut our nitutal acUviiv always give* the stamJ 
of uniUcatioii to these plural paTticulflrti. How manj such 
particulars can be brought together iji any one act of con-j 
Bciousnt'fie 13 a practical jjroblcm for e;^pcri mental psychologyj 

The varioud i ntcrcatiug esperimcnti whicli have been per- 
forniGd to test Iho eo-ealled xccps of inornK'ntflry conetiiouBnesK 
mUBt all be interpreted in the light of the foregoing oonftid- 
erations. Tliurt, we find tliat wil!i niomtinUry expoMire we 
can cognise fnur or five letters, nmler pnjper roaditions. 
Wliea the letters make words the aunibcr which we can 
cognifc in \hh in^tantaneoua fashion quickly risce. To thcfic 
fftcts we shall revert in another chuplcr. 

Some sensations* which have become thoroughly diesociated 
from one another^ seemingly refusQ to come together at all 
into siniultaEieous objects. Thus, it seems altogether proh- 
lematic whether we can attend to awouud and a colour simul- 
tanPoiT^ly. We hear the soun*! and then the attention nscil- 
Jntea to the colour, or vice versa. The sjanie thing is true of 
MQMtiona of coataet^ when coDJoincd with either twund or 
colour. On tht^ other hnnd, fni^iona of twtf kinde of een- 
eationfi, like those of taste and ^mcU, are of cODree al- 
ways atten<Wd to as simultaneous. They are not sensed 
as two. 

Inattention and Scattered, or Dispersed, Attention. — Innt- 
teution is often tpokea of as tlioiigh it were a |ii)>JilJve lufntal 
condition, just like attention- Aa^ matter j»ifact_iriatteQti on 
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to flJiy subject sJmpljmcflnB attentjpp to Bome o t Jtg r_g^b] t^- 
In echool-childpun of various ages thi3 condition ia often ei- 
aaparating to the last degree. Its cause, however, is col the 
absolute loss of attention, bnt the direction of it into some 
forbidden but attractive channel. Wantlering^ or sporadic, 
flttciitjon_,a]j^o is never, properly apeaking, the negative of at- 
tentioii, ItJfi simply the nnfttabicj tiitting, mellicient form 
of it. Thifl condition is aotnctimca spoken of aa acattorod 
attentionj and, ^vhen not due to actual mental disease, is cer- 
tainly attributabie, if bng continued, to beid mental iiurround- 
ings, i. e.j Burroundirgfi \*Lich m'itJit-r entoiiragd nor give 
ficope for the expression of native; and nuruial interests. 
Duiperscd nUeulion is aaother niuch abuseil term. To have 
one's attentioa completely dispersed would be to become 
unecuacioufl. The conditions properly dcscribablc by this 
term ari! illustrated in the general lowering of our mental 
alertness when ve become drowsy. Mental distiuctiona of 
all kinds tfJid, under Kuch circumatflncert, to l:ipf-ome blnrrpd 
and indefinite. The state is one of fading attention. 
Nevertbelc&4, aa long aa we arc conscious at all, we are always 
more clearly aware of some parii of the ticlti of thought than 
we are of the remainder. Onr attention is never distributed 
evenly over the whole of the conacioufl field. If it ever were 
thus distributed, completely dispersed atteotioa would, iu- 
deed, be realised. 

Motor Aecompaninients of Attention. — In our fleecrtption 
of atU'iiUon ihui^ fur, we have made oecHsinnnl refi^rcnce to 
the j>art played by seuse organs and brain; but this has lieen 
somewhat incidental, and we have hardly noticed at all tlie 
conspicuoua po&ition of muecukr aetivitica. To bring out 
the significant facts bearing on these matters it will be con- 
veuieut to avail ourselvee temporarily of another coniiiion 
cloeeilieation of attentive ptoeesnea, differing from tliat which 
yfQ have employed. TLda la .the. dii'ieiou of attention as sen- 
fiory^ or ideationalj a division which certain of our illuetra- 
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tiona have involved. All attention to o1>jocte stimulfiting the 
Beose orgacfi, everj process, thereff>re, of sensiition and por- 
c^ption, invo^L's sensory attontbu. All atti^ntion to ideasj 
images, thought*, ett'., ie ideational alteotinn. The first type 
of activity involves britli strwt organ and brFiin, whereas tlie 
aecond type involvee immediately only the brain. ( 

In normal svnsorj attention muacular movementa aeem 
always to be concernf?d. Theac movemente arc accomiaoda- 
tory, and ore calculated to put the B^^nsc organe in tho beat 
attitude to receive difitintt impreesionn from the ohjeeta atim- 
ttlaling them. In riaion, for example, if we see to best ad- 
vantage, thf eyes must eonvLTgt? irpnn the objects at whteli 
we are I^wjkin;;, the lenses must he aeconimodated to the dis' 
tance of t]ie object, ntnl oflentiinCH Lbe head must be lurnud, 
in order to permit the most eJTectJve visufll operation* In 
hearing, wc similarly tend to turn tht? head toward the source 
of the HOund, or at all eventa, to turn in that direction the 
more SLmsitive of our ears. In taate, we press egainst the 
Buhntanee in the [uouth with the tongue in order to detw't 
most fully itH flavour. In smelling, we inliale in order lu 
bring the odorous particles against the olfactory membrane 
at the upper part of the nasa! cavity. In touch, we explore 
the object with tiie hand, if we desire accurate informalion 
of its tactual eharacteristioB. We find £l similar state of 
things true, as regards* all our atneations, when we make 
tliem the objeet of direct attfntion. 

Each of these eiLsea iJlustratefi the funetion of the Rentiory- 
motor eircuit. The light rays falling upon tlie retina wt uji 
currents in sensory nervee, which are trunfemittcd to cells in 
control of the riu;*les of the cyca; and these in turn send out 
irapulaes, which result in convergence and accommodation. 
In some eaaes the senaory impulse may originate in a cortical 
cc^trL^ or in a scngo organ other than tliat which espericnees 
the modihcationc of the aecommoJatory movement- TIiub, 
the hand may be moved in response to an idea, or in response 



to a stiniulus from the eye, and not from tlie ftkln of the 

Psrchi^logifita havQ observed a fliimlnr kind of nmscTilar 
ttccommodfttiou when our ati^ntion is directed to intellectual 
procoii^L'S. Tliii^, if we close our eyt','3 and attempt to get a 
vieual mtntol picture of some particular place, it vill gen- 
erally be found that the eyes tend to turn in tile supposed 
dircTtion of the ining^ined locnlity. Tn atti'mptlng to n^c-all 
jin odour we aJiiufst inevitaldy make slight niuvtiuenlH of 
inhalation. In calling; up images of taste the tongue moves 
and iialivation iw sliiuuJatDd. FurtUormoro, the effort to lis 
our attt^ntion (imdy upon any train of thought ie geucraliy 
accompanied by a strong tendency to assuniG some apecific 
boililj' ahtitiuh", in which we soriu^what iinronBeiously seek to 
prpverit tiio diwtnii.'lfnn of our attention hy uuUiile disturb- 
ances. In thi* effort the brows are often wrinkled, the 
breathing impeded, the bcKly bent aver and held rigid, the 
hands clenched, the head lilted in this way or that, etc. The 
attitudes which we thus assnnie evidently eharo with the 
ecQfle organ occomniodations alrpa<ly mentiouod, the furetinn 
of putting the organi^ini in the niUf^t advantayt.iiiiK position 
for meeting the special demand momentarily laid upon it. 
TJie pi^ychophysTcal effort at ronrtiitration overflows in move- 
ments cflltulfitcd to neei:*t in reaching tlie dcaired end. The 
actual value of tbeso movementti probably vavm greatly, and 
depc^nds (l) upon tlieir ^ucco^^ in el iTninatin^, or oentralia- 
ing, the edect of the dieturhing stimuli from irithont; and 
(2) in their eontribntion, through their cortical effeeta, to- 
wnrd the eontiniifltion of llie ongoing airfivity. 

Thus, if more nervous onergy ift Ix-ing liherHtod than eon 
Iw? proppHy rlispoaed of bj i\w pathHflys of discharge involv(?d 
in the special matter in hand, these overflow motor ]»atliwiiya 
may be called in to take care of the cscesa of neural activity, 
and BO indirectly further the ongoing occupation. The in- 
voluntary muacuJar processca^ snch aa those of respiration 
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anil circulation, also reflect t!ic changes in otteottoa- When 
alU'iitioo is mucli perturbed, they display raprd end rtlor 
tively Tiolent oficilletious. When, on the othtT hand, atten- 
tion moves along hmoothJy, these motor reacuona are aljio 
staMe, 

Tlie motor aelivitirs which nrconipaiiy procesHes of aitcn- 
tion necesaarily, at least in tlio case of the roluutary muflclea,i 
ecnd l>flck to the cortex sensory impulsca, which then enter 
into the gnncral field of conaciouEnoflH to naodify its com- 
plo-tion and tone. The^e are sometimes fipoken of s& the 
*'Btriin socsations" of attention. It seems probable that 
there h a umall group whidi eharat'te rises in Hotue measure 
all attention, and tliat the u^e of any spmal sense, or any 
special form of idejitional proces*, iavolves another specific 
and relatively constant group, The intenrtity of thcae sensa- 
tions neeeeBarJIy varies widely from time to time, and ie com- 
monly grc-aUtst in eaiwa of intense Toluntan' attentiuu. The 
mupeliw most regularly and most obviously flJTf?cted are thow 
of Ifie fatfe^ thnmt, Jind chi'fet, ulthough the haud and other 
parts of Uie Lody may be involved. The breathing move- 
ments arc almost sure to be invoked in cases of vigorous 
attention, 

Vt. Gordon haa sugpestLTj another intereiitinj; esplanation 
of the function of tb«* Blrain ppusaLioiiH. It is posKible 
thai in attempting^ for esample, to force our attention 
nlorg some mentally (tiffieult path, we priitiu-rily erave more 
nervoufl exc^iternenl and stimulation, more ;vrM a ienjo: and 
tliese muaenlar activities setting ap de[mitj^ HeuA^iry Jm* 
pulse*, which return to the cortex, may possibly furniah this 
needed help- It may well be that all these accounts of the 
motor aspects of attention src correct. After what has been 
mid it ia, perhaps, uimoeessary to iuBist tliat motor procc^o» 
BTC bound up in au inextricable way \*'ith the movements of 
attexition, txith ae leading up to ita elfective activity and as 
Bccondary consequences of its operation. The idea ot the 
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BenflOry-motor circuit proTca to be rfttiically implicctod, there- 
fore, in Gvtry fomi of cooacioufl action. 

G«netio Features of Attention. — All the evidence wliicli 
we can coinnmnd, cmnin^^ in jmrt from the esamirfltiort of 
our own mental operations as ailuKji, and in part tnrm 
obsening how children deal with the objects fibout them, 
points to tlie notion that attcrtion is from the yt'ry first 
Wigaged in tlje double process of pullinp apart and putting 
together the various elements of conseioue ejcperienco. Thaae 
two proc& daes are commonly known as dissociation and os«o- 
ciation. It s(*LTris to be faiHj certain that at the outlet of 
life coneciousness in extreitiely vngue and i^rude in its organ- 
iaation. To bcg^in with, there Is. perhaps^ no deGnite di&tinc- 
tion felt between the various kiudfl of Bcnaations, vieual, 
auditory, toctuol, etc. Certainly the procoaa of difitingviieh- 
ing the various kinde of eeneory tjualitiea within the range of 
any given Hena? series— like the epectral colours in the field 
of TJBfou — ia quite slow in developing. The various colours 
are undoubtetiiy dietiuguiehed from one another very im[]er- 
Jectly even up to a late period in c!iildhood. Nevcrtheleae, 
after the first moment of conftcioiiaaesH attcnttcn is constantly 
at work, splitting up cTperienceii which previously were felt 
fle simple, and bringing about an incrcui:ingly definite aware- 
noes of the Bcvoral distin^ishablc qualilie-e within them- 
The analytical activity of attention Ib what we called above 
ditisociation, or diacri mi nation. Although we shall have a 
preat deal to say about il under other titles further on in the 
book, we must glance at some of its more conspicuoufl fcjituroa 
here. 

Analytic Activity of Attention. — Discrimination. — When 
the different dlfitiuguishable elenjeiila of any slate of coi- 
sciousnesa blend with oae another, eo that they lose their in- 
dividuatity, vie epeak of the resulting condition as a case of 
fusion. Thus, the partial tones in a piano note are generally 
lost to ufl as separate sounds, and we fieem to hear only a 
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ungle muBLcal tone> Similarly^ when >pe groep & book we 
Beldotn diatingTiiah the sonflQtii>na of pressure from tlioBC of 
teropcrature and tcndinouH strain. These ecnsiationB fuse, 
A^n, th? aonEOtions whieli we g&t when eating onions, or 
when drinking coffee, we commonly gpeak of as being tafitea. 
In piJiot of fflct, tbev Hrgply iVpeml for i]w]T characteristic 
quality a|]on famell seusatiuus, whieh Iuac with the taslca and 
in conaequence are entirely oTcrlooked by ub. Now, it seems 
probable that the original tendencira of all Hensory stimuli, 
which impinge upon cur ficuse organs fcJDJultaneously, is to 
fuge in juKt this same fashion; eo that wt^ro it not for thia 
diserimi native fiction of attention which we are describing, 
we might remain ohlivious to much of the compkxUy of the 
objective world. Meuntime, it mufit ur>t he overlooked that 
once attention has succeeded in anolyaing some of these orig- 
inally fusio^ qualities, wc may Had their distinctneaa and 
sppQrat^mees enliQaced by being experi'^need etmultaneously. 
C(>loupfi, like black and white, rod and gn.*ea, may gain in 
definitenwA and individuality by the contra*^t effects of 
jizxtn position- 
However it may be in later life, there can be 00 question 
that during the first year or two the great agent in furthering 
diacrimi nation ia the change in the objective atimuli, which 
affect the Bcnae orjroniJ fr<»m njomCDt to moment. Tlius, 
aonnda sometimea occur simultaneously with etimulatioiLa of 
colour, and sometimce they do not^ Stimulations of red 
Bometimcs occur together with etimulationa of bluo^ and 
BOmetimcs with white. These ehargee in the mode of een- 
BOiy stimulation neeessarily produce different forms of eor- 
tioal reaction; and, as oongciousnc^s is conditioned by these 
oortieal activitiee, we have thus a basis for differont states of 
conaeiougness. That we are able to recognise the fact that 
one Hlate of consciousness differs from second, and is liVe 
a third, is an ultimate fact which we cannot further eiplaiu. 
All pt^yelhdogists agree that Ujis is a fundamt^ntal attribute 
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of coD^ciouancas, and, eo far &s conccma the conditions 
unJcr whidi we actiially come in the first instaocG to atlnin 
this awuronciaB of diiTcreuc*_^, the deacription wg have juat 
given SQi?mg to rtprcacnt the imdaubted fagts, Wg can put 
t\w nmttrr diaL^riiminaHfrtllj, na in fignrs 34. So lon^ qs a 
c^^rtaiu tjisli? wriwitiijii T, and a ctrtuin smell senfifltion 5, 
are lilwaya given as together^ we fail to note the complexity 
of the senaatioD, and vc e&pcricnce a fusion po&w:&Bing a 






T s X =3Q. 



= 2Q, 



TiQ. 34 

f-ingle quality, 1 Q. Wlien, however, the taste sensation hap- 
pens to he combined witli sonie Hen^ation X other than the 
proYious 6m<dlT we can th^n note the fflct thot TX containfl 
two qualities — 2 Q; and if 3 happens to Ue combiaed also 
with this X we may immediatelj' noto the three quflhties S, 
X and T. In each case we haye, by varying the coneomi- 
ijLQts, prndufred a m-v pflyehical conilition, different from its 
prill ecessora, ami in this way we have provided the pre- 
nquieitea of iliscrimination. 

Evidently', if these aro the preconditions of onr original 
cnpafity for tlie diesoeiating activity of nttention, any device 
wbich facilitates the arousfll of different nervous conditions 
will assist ufi in making our dificriminatioiiB. Submitting ol>- 
j>ct* tiJ sueceggive, instead nf sinniltancoiiH, Tncppdioti pro- 
duces a niflxininnt of ni^rvoua flifTirvnce: ami vip fiml jiccord- 
inglj that if we wish, for example, to detect the heaviEr of 
two objec^ta of nearly equal wciglit, we judge most accuiately 
when wc lift them iiumeriiately in succeeaion. If we wieli to 
tell whether or no tn'o eoloura match, we let the eye paaa 
rapidly from one to the othur. ete. Of course, when the 
objects stimulate dfiTerent senae organs there is already 
tijasiderable difTcrenee in the ncrvourt pnjceBsee RisiilUng, and 
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to diecrlmlnato nmong them it U only necMaary to let either 
sense be sEiimilatoil independently. The kind of diatTijoiua- 
tion, or comjmrii^D, whit-h oci-ur^ among ide^ in the higher 
proeessea of reflecticm, reasoning, etc., wc shall consider at 
a later point. The form of diaaocifltion whieh we have de- 
Bcribcd elearly underliea the higher forrOj because it is con- 
cerned with our prim an- analysia into ita rudimcnt&rj 
feflturoe of the world as ve first know it. 

Synthetic FeaturcB of Attention. — Simultaneons AisGcia- 
tion.— Hand 'u\ humi with thi-'St- dfs.v»(.'hit(vi', annl^tital ae' 
tiyities of attention ia to be found a aynthetic process, which 
verves to unite the rarioits dissevered elementat anj to which 
the name association is conimonly given. In a logieal sonse, 
one phoee of this aeEOciativc proet^s really pret-edce and un- 
derlies the dissociative actiiitj'; for it i* evident that if we 
are to differentinte the two qiralities A and B from one aa- 
other, thpy must drtady he tijgethtr In the mind; tlial is, 
they mu^t be aseeciated in come kind of fuaion such as we 
have juflt been describing. Thus, to diBtinguish the colour 
white from the colour blach iipon this printed page involves 
not only that the black and the white objects shail he side by 
6ide ID the epace before inc, but also that they shall in a 
way be togother in my mind. 

It 19 clear that every act of attention must involve in ■ 
some degree both diBcrimination and this form of "simuUl 
taneous association." We nmy, for example, remark that] 
the eoloura upon a postage stAmp htp red and wliite. Such 
an act is i^viJt'ntly titto iif disiTirnirialLon. But it is also 
quite as tndy onn (.if as^jcialtou, for the qufllitie* must be 
experienced togi^tlrer, must he lueutAlly syntheT^isedj that this 
special ktnd of discrimination lany occur at all. 

Succeuive Association. — -There is another form of associa* 
^on, known aa aucceseive association, a term which is com- 
monly restricted to the sequence of our ideas as tliey pa-ii^ 
through the mind, and is not primarily and properly ajipticd 
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to OUT fieiifiory and perceptual proceeees. We shall discufis it 
in connection with imagory and the higher cognitive func- 
tione. Even thia kind of oasooiation of idcaa, however, evi- 
dently invoJvc^e dtscriniiuiLticn; for the idoa^ must be noticed 
as dilT(»rt'Dt» in order that the_y may bs? separate idena at all. 
And eiinvtrselvp so frtr as wt? n^iiiarlc differences in wucew^ive 
moments of ccniwi^iimsSuess, we must admit the prei>enrc: of 
afisociatiYc factore of some kind or other, uniting tlie several 
temporally diatinct couteata of conflciouBness with one 
finothor. 

General isinff J then, vtg may sfiy that attention ia both a 
synthi^tiG anj an analytic activity, Sonietinice our primary 
pnrpose and interest in attending is to ar^ilysG and diserim- 
in»te, hut we cannot aecomplifih this without simultaneously 
employing asaucialion. And fiimilarly, although we may be 
oetenflihly engaged in connecting* or aaMciatiiig, the various 
items of our experience with one another^ the oxccutLon of 
our t(i3k inevitably involvee ua in discrimination. 
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Hudimentary Fonu of Knowledge, — ^We now take np In 

detail tbe several forms at coifniiive process through wliii^h 
Tre attain knowledge. TbJfi unJcrtakiut^ will neceB!*arily in- 
volve our eiamini/ij various owpecta of coneciouanesa one at 
a time, and we moat unavoidablj' turn our backe temporarily 
on most of the proeoese^, apart from tlic epocial one wo are 
for the moment engaged in etufiyiog. We must beat eon- 
Btantly in mind, thertffore, thh partial and tentative mode 
ot proc*?durG, rpmpmbfring ilint the mmrl, whic^h we thus 
ftnalyflc pipct'iuejU, is m point of fart a real unit. 

The first step in tlie activity of the seasorj-motor circuit, 
which rt^prcacnta, as we have seen, th<* unit of action in the 
nervous system, ia the sL-ni^ry stimulation. Thia is reported 
in fonseioji^iii?^ as a ^ten^ition, at vrhich point v& shall aoeonl- 
icgly begin niir dj-tailoil fcturly of the varlnufi portions of our 
p^yehologieal protejij^y, Some psj^thologt^its n^rO the feel- 
ings of pleastire anil pain i» even more primonlial than 
pensnlion in triis primitive 5Pn?!ory-mfit^r activity of tlie 
organism. Be this as it may, we shall find it practieally moiv 
cmtTtuient to exaniioe the cof^itive funetions of the or>Eaniam 
fiTiii; tliat is to i^ay. thcjse which inform ub moat dehnitdy of 
an fjrtvrvii] ts^orhL 

The Evolution of Sense Organs. — That it may be put into 
the moHi ddirnte nad i-<»fiiplele oec-onl with the world in which 
it ife placed, the organism must be capable of responding to 
ihQ varioufi objecta found tlierein. To this end we tind the 
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eense organa bo devised tJiat thej may give information aHout 
the mofit widely differing Idnde of pliysital existence. 

There flccms to be no doubt that oven Tery eiraplp forms of 
organism arc aonsitiTe in a rude way to moat, if not all, of the 
types of BeoBOry stimuli to which human tieings respond, e. g., 
Mghij flOHndj moelianicfll impact^ ete. This h Mmply anuther 
way of (paying that proloplflsni iti*?lF is eecitiitive to thewc 
niodt»8 of fitirtiulation. But ao far as concerns the dcTclop- 
ment of definitely differentiated sense organs, specially de- 
Tiacd to receive particular mociiia of fienaorj- Btiniuli, the facta 
eeem to indicate p>?at iirc^ilarity and wide variation among 
different organic forma. The kinds of seneitivity whieli are 
most eortftinly and regularly present in the lower orders eor- 
respoml most nearly to the human eutaEeoua senaations of 
toiith. pain, and temperature. But hejond Bucli a Ftstpment 
as this, wc are hardly in a position to offer any definite out- 
line of sensory development. Not a few animal forms well 
up in the neak of organ isroR Bocm to poseoss Ecnsc organs 
unknown to man, the natur*> of whnse funetionp we can, 
therefore, only speeulate about, Monyiver, when we come 
to animals on the level of th<^ hirdu and [jnadrupeds, we eome 
upon afttoniBhifig anomalii^. For example^ it scerod prnhable 
thai some birds are essontialy destitnte of the sense of amell. 
This is said to be true of vultures. On the other hand, dogs 
seem to live in a mental w'>r[d in which ftmel! pmhiibly plays 
a predominnnt part. Speaking generally, advance to any 
high level of intelligence is arcompnnied by an inerenniTiff 
prominence of viBion and hearing, an<l a decreasing promi- 
nenoe for the rest of the sensations, This fact aeems to be 
largely duo to the auperior richnciis and flexibility of the ma- 
terial supplied by these two ecnses for clabor^ition into id«i- 
tiona! proeosses. Moreover, the&e senses are the onee which 
afford most detailed and accurate information of objects at 
B distance— an important eonaideration in developing organ- 
iama. Smell ia their only rival in tliiH particular, and for 
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purposes of genera] oriGntatitiD, its n.'gnnlB prey, or tlaogerovs 
flnimal fot*, is iimde InrgR usp of by wil(J creatures. 
ITeural Basia of SenB&tion in U&n. (1) Cutaaeout Sciua- 

tions,*— b]aclfc [crm ^*f auosation wJiich we posflcsa ia appar- 
ently oonnected with ihtt activity of a specially constitutod 
ond-organ. Thua, the atmsationa of tcnich or cf>ntflct prob- 
uIjIv Ciimi^ from llie ^^liiiiiilation of minute tJtructurt'K in tlie 
dcniiU (figure 35), &nd from nerves 
cmling alKJut the roote of the hair. It 
is fuirly certain that children bave a 
mote ddi(»te nnd accurate senae of 
touch t!ian adults. Tfiere ia probably an 
snatornicnl rt-aauu for this fact. The 
sfcin of the child contaiiw practically 
the same ncrvoaa inaervatioa as does 
that of the adult, but the area thus in- 
ncrvatpd ib much smaller. The differ- 
e&ee is most marked on Burfaees which 
are not commonly ufied for tonching. 
Thu tuufh. pain, and ttuiperaturc ap- 
psralua in the nervous evstem i^^ fairlv Fio, 35. Tactile rarpus- 
cn,.,plcto ot birth. Stn^fltiona of cold j},= °[i^''^rih= h" 
probably originBte from organa in the 
skin, sueh us are yhown in figure 36. It 
IS popsilile^ thnugh not wholly certain, 
that stnsationK of vvMrjnth roziie from 
epccia! structures, shown in figure 37 ; and in the epidcnnifi are 
founi the so-cfllled free nerve endinga, i. e, nerve fibrea which 
become much attenuated and terminute without contact with 
any epecifll end-organ. Their etimulation is believed to produce 
the cutting, smarting, Imrning nensations of physical pain, 
Tthich luust nttt Ijc cmfused ftUli the experience of mere dia- 
a^eeablcQCM, It will he svtn. therefore, that the slmi, 
which oJFor'JB a covering for all thcee structures, ie in reality 

■The iiafttoai^wil Btotemcntu of tills parngraph roust be re- 
garded BE tentative and provSBJonai, 
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B delicate mosaic of sensitive and inscD&itive apotfi. Certain 
epoie will respond to atimulatione with a aent^xtion of cold, 
as maj' bo noticed by pfleaing n ponci! point g(?]itly over the 
skin of Uic forearm; otbcr spots witli a eciiajlion of pain, or 
prMfiurCj and others with a sensation of warmth. Moreover, 
these ttmperstiire sensatknift can be produeed by electrieal 
stiraulation, and by tappicig upim the tkio with an object 
vhich is thermally indifferent, Thie fact would evidently 
eeem lo indicate the eiiatcnce of aome special organ for 
theee parlieulnr KcnsiitionH, Naturally, the epote arc Tcry 
elose together, eo that it ia often poa- 
sible to secure pereral kinds of sensa- 
tions from what it^ apparently one and 
the fiame spot. Figure 38 shows a rude 
map of these temperature spola, which 
are less natneroua than the pressure 
Bpots, and much ht^e numerous than 
those respnndinflr to pnin scn^atioue. 

(2) KiaaeBthetic Senaationa.— The 
insertions of the tendons and lig^ 
jrieot* arc Hupplied^ as are tlie niiiscleBj 
with fiPTisory nerves, by riiefluf^ of whieh 
we are made aware of the rotation of 
tlic jointa when we move any part of 
tho body. The Eensatioiifl produced 
in this way are called kiiueethetic. 
Of their condition at birth we eannot speak with confidence. 
They are evidently present, but how perfectly developed we 
do not know. We occasionally have sensations arising in 
the viscerflj and these probsihly originate either in the pain 
nerves before jnentlonci] or in nerves of tlie general tactile 
Tariety. 

(3) Olfactory Scnaatioiu, — Tlie olfactory nerves tcrmmntc 
flk»ut the olfactory cells of tlie uiucoub membrane lining the 
upper po'" "'Tires 30 and 40.) 




Fio. 3G. Wrloua 
forms oC eod- 
bulbs. Tlie axis 
eyllnUep of tlifr 
utrve is mm Ipr- 

[iim^itiiic rn little 
Bae-lite a t rue- 
turefl- (M c K en- 
drif'k and Suod- 
gruB a a f tc r 
Kranae.) 
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The moel acute percoptions of emel! are probably not ob- 
iained before ayven Years of Hge, betau^e of mechaiiioal ttiffi- 
ciUties in ibe fiiTm of tlic nostril. Tlie abundance of uiucuh 




Tro. 37. Rufilal^B ncrre endings, Cyllnddcctlj shap^ bodies 
Jonatil of finely dirkk'il nerve fibrils- ifll, fllieiitU of itie 

of thQ a^la cyUndt*!"' (Kjirker after HuiDxiL} 
in infancy has & fiimilar e^ect^ praJucing obtnac amell sen- 

(4) QuslEtory Senfiatiow. — The eel3e in the taate buds, 
found Q£ ji rule on]}' on certain papilla of th.e tongue (though 
occflHiooally elwwhere in the moutb)^ furnish us with our 
taitt? aeiisations. (Figure 41.) This sen^e is well deviiloped 
at birth, a fact i;^'liich, perhaps, has a certain evolutionary 
significfltice. The spu^e ia often defective in the feeble- 
minded. It aeeme prrtbablc that there is still further dificx' 
entiation of the forms of this enj-organ; for certain rogione, 
like the base of the tong*u% are oft^^n ei^peciBlly Renaitive to 
some one tajilc. In this ease liJtter. The sides of the tongue ' 
arc particularly reaponaive to sour, the tip to ^weet and to ^alt. 
The centre of the tongue is generally altogether insenaitiTo to 
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Fio, as. O, oold ftpnta: B, bol 
spotB- (McRpHilrlck fliid 
SnodtrrnHa atlvr Gold- 
HheliLer. ) 



tntte. The leares of the plant called (/tfniTtema sylveslrc will, 
if they be clieTvod, paraljae the aensitivity for liittcr and sweet 

without affecting the other 
tflstcSn Coeaino, if applied to 
the tongue, causes £r«t a losa 
of the Ability to distinguish 
litter^ then BWeet, and fin- 
ally salt and sour. Further- 
morf, some aubstances, & g*^ 
flnccharino, produce one taste 
in oac part of the jnouth, 
find another tflEte m another 
part of the mouth. Saer^har- 
ine IS Bweet tt» tliG tip, and hitter to tlie base, of the 
tougue. All the.se fai-tw are easy to eipJain, pro?ided there 
are taste cclle, which always respond, however they are etim- 
ulated, witli nornc one toatc quality. But the facta arc not 
all aa ret dL'finitoJy detemiinocl, and we muet consequently 
e&ehew do^natic Elatcmi'nt^;. 

(fl) Auditory Senutiona. — The auditory nervoa t«rminat« 
at the haso of hair cella in the internal ear, suc*h as appear in 
figure 43. There 
are uiany thou* 
Bands of those 
celifl,aad the pre- 
eifie mode of their 
etimulation by vi- 
brations of the 
air \^ eslremely 
interpttting, but 
t<M> complex and too proljIeTnatic for detailed eTCplanptiLin 
here. Suifite it to nay. that the hair celln Ere Iinmersod 
in the liquids contained \>y tlie sac-like membranes of 
the inner ear, and that the external ear and the middle- 
car contain physical devicea (mcmbranca joined by inin- 



Fia. so. Isolated e«Us from the 
olruL^iry rfglon of a rHhlilt. 
miipnlfliTl Tiiifp illflmetprji- Mt. 
£i]p[»>rtlii£ (f ']lFi ; K sliurL KTlfT 
dlio, ur, aiv<irillQK lu wiup> 
ro[iei* uf iuuru!4 ii^pjliIiLIqr 
cilia ; r. r, olfmloiy reltn. Tlie 
Uerve jirooflw ]i;i» Iw-pn torq 
off (Lp iu^^'pr 1*11 riiu rliiil t . 
(M^-Keiidrlck aod SuoUgraea 
after St^br.) 
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ata bancs) by nif>ana of wMch ttie air waves ouUide 

the ear are gutherod up and multiplied io power, eo tUat 
they miiy cause the liquide of tbc internal ear to vib^Qte^ 
and thug indin^ly stimulatt^ tbc hair cells. Figure 43 shows 
the essential parta of the i?ar. The ear can respond witl^ 
senfiations of Bound to vilratione of the air ranging from Ifi 
|>t'r netond ti[i to 50,000. The gn*at majority of mu&i* 
cal eiperienpes arise 

from tones whoee vi* * ,. , f tB^l^i 

broHoo rates fall be- 
trv't-en til and 5,1)00 
per ewoiid, Wg ha^o 
once before called at- 
tention to llm fact 17^ 
that, owing In the **■ — ' 
presence of mucus in ^^ 
the middle and exter- 
nal car, the nfw-lKirn 
child is generally ia- 

BenflitiTG to ordinary piQ, 40. Outer nlde of I^-ft nostril: S, 
wnindfL The TM»iti<in pprfoTiikil plute of ptbn;oia Ihjih.-, 

of tbe drum riki^ni- 
hraue also coutribute^i 
to this inseueiliYity. 
About four days after 
birth most childrou 
will sbf>w resp^^nse 
to loud finnnds by 
cxjjresfiinns of fright. The BenBitiyity to hig^-pitchcd 
Bounds seems to develop eooner tlian that to low sounds, 
Lotnlisatton of fv.nmilu sccma to bepin with many children 
et about four monllis of age. Children a year and more of 
Bge often BeemX extremely seneitive to Tcry weak eoiinda 
wLich older luT^on* cannot hcur at ull- 
Tbe ftemicircular couaU of the internal ear (figure 44) 




olfni-toiy nerve on tLeir v^-ay lo ol- 
tai'Xoiy lellH ijf tiiE* niunjuft tneuiln-ane 
liultit; tb^ apnT iiiisHl favlTj : ti. t™- 
tllmlo or the nose: «. entriince lo 
Tnlilille mMiTW, nr pniwii!?; IS. npiier 
EiipitfuTi Itiiilliii; iiili> Ihe tLroflt: 18. 
enrrii hit? {it Kiisliitliinn lubi?, { Mc- 
K e n d r 1 c k aod HiJOflffraff.i tittvr 
adJwalbt.) 
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alsn contain sensnTv niTveji, wLk'h UTminntf, like the true 
auiHtory nerves, about the ba&efi of hair cells. We are said 
to o»-e in piirt to thoee organs our flense of total bodily trnnd- 
loi^otion, our awareiiees o£ our cqni- 
lilriuia, etc., matters to which we 
cihnll ryturo in a later parn^nph. 
Tin? iluiil in Hie canale contain.s lit- 
tle rakjtreuiis jiarliijles called oto- 
liths. When the body mores in any 
given direction some of these oto- 
litha arc aiippoKod to lag behind, be^ 
eaijsc of their iaertia, thus etrildag 
the hair eel] filaments and setting 
up a BGOsory clisturbanee. As the 
enrirtis are at rij^ht angles t:* one an- 
ttthvTj tilt' fluids of some one or two 
of them would alvays be nioi^t af- 
fected by any eiDgle movement, and 
the aenaatione arisinj^ from them 
could tliufl by experience eomc to be erjnnected with specific 
Idnda of movementa, e, g., forward, backward, npward, etc. 
We shall spealc at a later point of the alleged sensations arls- 
iop fr^m these orgiins. 

(B) ViBUftl Sensations. — 'Jhe retinBj which differs from all 
the other wn.se or^'jiiis in being in reah'ty a part of Oie brain 
removed by groft"th fnjni its orig^inal Wation, eontwins a must 
elaborate series of sti'urtures. These are ebown in figure 45. 
As in the caw of the ear^ we shall unfortunutely be obliged to 
content, ourai'lves with the most cursory aecouut of thia in* 
teresting organ. Tht optie nerves enter from the lack oE 
each ejehflU, and the nerve fibres are then distributed radially 
all over the upherieal surfaces of ihc rvea, as far forward aa 
the Icna, (Figure -16.) The filnes tarn baelcward, away 
ircm the centre of tho eye, and lose llieniBclvefi among UiQ 
basaJ colla of the retinal structure. The light waves make 



rio. 41. Tnate bud se&a 
ill tlie impilln foliate 

Of ji niMiit < rwo d. 
0. Taste bud, vLowIag 
uulei' s V] p pu rt 1 11 ^ 
cells; fl. fl[»e eads of 
tapte <.-e}lf: p^ taste 
poFP. 1 M<'Kf?ndri<'k 
ond SDOflgrnas after 
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their way in through the dioptric iriGtlia of the eye, \. e., the 
cornea, the a<iutous humour, thp lens, anJ the vitreous humour, 
and finally, afli'r passing through thi> triiiiJ4pari.'nt optic llhn?a, 
come to the retinal eiid-orgim&, thu rods and <jliucs. (Figure 
4*.) At this point the physical ether vibrations whkh we 
cbII lij^ht set up phvtijologicfll ehangi^j^ in the nerve, and the 
nervous current rune backwurd along the nerve fibres, and bo 
to the I rain. 

The rods and cones rcspnnd to vibration rates of the ether 
between 440,000,000,000 and ? 90, 000,000 ,000 per second. 

6' 




Fifl. 42. Cnisfl JW7M0TI of The orgnn of CorO : r n»^*t P*> internal and 
pitprnjil rn*5« of Trull ; i iinil r, liiii>nial tinlr iTlls ; t-'. pstit- 
nuL Luir i-clJrt; ni^. liUHlliir niPiLibrflot ; re, aerve flbrt:a lemling 
fiMtii the kair (cJl^i luwiitd U) \he L-eaLral uervoua 5jJ4Eem, 
(Barker after Rcti^lika and Itauber) 



Thp-BC are tlie rates of the light waves of the Fpectmm of the 
Bun. By means of the ?i_x mnaclea which arc attached to 
the external surfaces of each eve we ate enabled eo to move 
the eyes aa to brJnR the rays of liglit from the obje<>t at which 
ire are looking directly upon the eentrul point of each retina, 
the ao-cal^ed fovea centralis, the place of clearotit vision. 
Tliis process in e()nvergfiic*'. By moans of the h^ns in each 
eye, which can be made more or less convex, the rfly& of Hght 
from the object at which vc arc looking ere brought to a 
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focua upon this foveal spot, (ind tlnia we secure a clear, well- 
defined imo^G upon each retina. This act is called accom- 
modation. 

TUe retina is fnllj' developed at birtK, and some children 
apparently have a slight cnntrol over tiie niovemenU of fiia* 



n 'P f ? 




K 4a. Dliierrtiii of tlie err; nnlTinil bIw. i. nwdltory nprve ; 2. 
Inleriiiil nudllory luerttus rloacd b>' the rril>rlfonu plate of 
ht>ne tbroiit^li the iwrforatioiis of wbloh the tmindici* of tlio 
auditory uorre |infl3 li> tliu enr; 3-V, nioinbmuoiia InhyrtntU 
COQiifoped of 3. utHole. ^, i^viuU-lroulrtr <.'nnnl*. J, Hni-cijl<-. fi. 
duot of tbe ooohkfl {i\ie foils not eutlrply nbownl, 7, ouiolym- 
phBtIo duct ft'Uh, X, lt« aupcul^ Ij'lii!? iTihldp of thp rmnl-i! 
cflvlly ; 5^ !ymi»hntlr ftiuK'P Hurromiillne ItiP iripinlirfinimn 
lubyrlulli ; tO, OBfieuu?i liihyrLuth of t'omimut: hone Ijlii^ In ttie 
inort Hiiuiity s^jbstitn*^ of (liv tn-troiia biuif. ii,- /^^ llii? 
OI'qI wlndown filled by the foot-Tilate of Ibe Bflrrup-boup : /^, 
the roaiid wliidtjw, nirowfl whiih is j^treti^liHl Ibe iEtc?mnl 
tyiii[unilv tn^-mlirjim' ; JJ. niTHi^lc; i.>. J€, extemnl nudltorr 
tiK-utUh : /J, itrt r^rtilnplimiiift. uinl. Jtf, Itn boiiy piirt; J7, 
tympunif monitimiit^ : J^-*tf, nudltorj oBstclH ; JK. bniEtuer: 
Iff. II mil : i^fl. Hllrntp; ?/. tnlilille oi\t: -H, osse^nw, anrl, iS, 
cTtniliiijliKiiZH iriiriloii uf tLi> KiisriLr-hinu riilu' : ^j. i-jinlhii^en 
of cileraal nuOlti^ry iii^atua^ (Mi.'Keudr[(.'k aud Suod^rutis 
after Schs\ulbt-) 

tioa at birth. TLis ia, however, rare, and auch control gen- 
erally doea not come until the third week. But there ia much 
variotioQ. Older eliildren surjiflt^e ndulls in their ability to 
see io & dim light, and to Eee emsll objects at a distance. 
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This ift probably becaniw the optical media, e. g.j the humoara 
of the eyp, etc,, are with th«in more trajisparent. The L*olour 
eense is oftt*a apparently ilefectire in chiidren, Bui Ihia 
pr(>l>ably means siiiipiy a laclt of experience in dietinguiehiDg 
coli^ura. The brighter colours aie generally preferred. 
Gtnuino ooloiir hlindnft^a U eitromoly rare among girU, 
whereas perhaps one in GTcry twenty-five or thirty boys is 
defective. 

Tht Elementary Qnalities of SeniatioD.-^At this point Ihc 
question mitiiruily aritts fla to tiie nunili^r and nature of the 
demcntar}'^ Bcnac qualities which 
the several s«n£C organs mediate. 
We niuHt next addreae ourselves 
to the anHwering of tbU question, 
by ficrutiiiismg enHi depHrlment 
of *eii*>ry activity. We may 
pro6tably remark^ however, at 
the outlet of thia undertaking, 
that thew aenaory qualities, ctuch 
Ba redno^ and bluencss, wairoth 
and i?old, etc, with which wo flhall 
come info cootaet, are highly ab- 
Htrflct affairs, isolated by us for 
our psyclmlogicfll purpjittea from 
the largT rialrix <]f artitat ronficiitux r-rpprlanre of which 
they properly form part. Thus, for example, we are never 
coitaciotia merely and simply of the colour vellow. It is al- 
waye a yellow object of wfiich we ore aware, with hjuic sort of 
eontoura, felt agairet a hackgn>und of other conacious piw^- 
«veee, many of which ar<* not e\X'i\ visual at all- But by turning 
our analytical processes of attention upon the ydlow part of 
the vikolo experience, we can practleally abetract it for our ex- 
flUiinatioii, and ttudy it ad though it actually occurred singly 
and aione. Throughout tho uost few pages, therefore, we ahatl 
be engogc'd in tbi^ process of abfitraeling pure senttory qualities 



Fm, 44, Mt-rahrnnouB laby- 
rlnin ^iJlflgramnifHif). c. 
er>chlea: n. siLooule nalted 
hy f>. tbe ductus eo- 
(lolyEiipbatk-uH. with «i 
the utrlrfe arifllng from 
wUIlIi are tteen Uie tbrF« 
ifL'tuldreulur e a u a Is. 
(Afler ht('Ki>nilrlok and 
&DO<teraflH. t 
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for separate study. Indeed, in a certnin feuse, as we baxe al- 
ready emphatieaHy reiiiflrkcd, all our paycholcgieal ODalysis 
proceeds bj abBtracting row tliijj and now that pbo^c of eon- 




Fra. 4ri. a<'bciMi» of ilic TJinicliirt' of t\\v n^Wita. A. Inycr of tntila 
ni»} *i'iii-r* . n, rihli^; 'j. r.*ii("^: t!. hiy*.-v of li[|i'>lHr rvl\»-. G. 
Inj-pr of Irtpeo ^luglUm ivlh; //> Injer i>f tivrvo Ubres; *. 
oentrlfupil uerx'i- Hhro- | HiirtLvr iifU'r Itunifin y CnJiiL) 

setousnnsR fiir di'iBtletl iFispe<?tinii. Riit tlio fa<^t rtt|uirefl 
especinl notin* \t\ i\\v fum^ ut heri«i(iotw» wliiHi we !ire iipt to 
think of as iiientrtlly independent and iK^lated fat-b*. They 
are only irdejx'nilmt and isoloted iu a thtirmij^h-goiog woj, 
in ?o far ns our reflective niaiiipulutif^r njnk^'?^ Ihi-m eo lem- 
►rarily. Wl- mnv fldd^ by way of ikliiiihoii, tlmt it ia the 
[QOUfldoufliipfie of _Llie a"'^'*'''"a_flf,e6jWff atimulaiing Uie etinae 
which moBt peyohologietB luufln to designate by Uii* 

ftaaliticB ' we obtain 
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as the rudimentary qualities of seusation, cold, warmth, paiQ, 
and pressure' and eomt? p^ychologisla would add hoat, a ecn- 
sation said to dilTcr fr^m warmth, and to be caused by Ito 
BimultJincoue stimulation of cold ond warmtb. The ovidoncc 
for thiii stateinentT as to the elementary qualities of the entan- 
eoUB sc'Utiiationii, coueiats in the careful exaiuiunlion of every 
kind <if |wyd]R'aI experieiiftr which we c-an ohtnin irum the 
atimnlation of the skin. At iirat, it may seem that we have 
many other cicmontan,' qualities pccoliar to tutaoeoua reac- 
tiona. Thus, it is eommork in the older text-lwwke to eee such. 
asBoHed BOiiBatioD!^ &b iiardnefSj eoftm^, wetne^, dryness^ 
active anfl pfl*!sivi? touch, 
(iharpnesH, sinoL»tliiiep*i, 
roughness, etc,, rpfi^rred 
to the skin. It is true, 
of course, that these sct- 
Cfal imprcnsions origi- 
nate in the skin. BiitT(»( 
they are quite certainly 
either eonipf>und8 of 
pressure w^ith some of the 
otfier fiensfltioEB ali^ady 

mmlioned, or else* mere ^ ^^^^U 

modifiralitrua nf pros- ^ 

puro iUelf. Thuii. if i.»ne pi,^, 4^^ Bcheme of roeati flhrwi. 
heat a drop of water to (Jmuon nfter KUpaj \v,,^ opuo 

the CMct tcmixrature of i^tlim: J-, imullln (hiliifi wpoi. 
tho skin, and !hen place wl"^"^ "'> ivUna} struclure la 
it on thi? hand^ it will 

prove very dilfieult to imagine any nenfation cauaed by it 
other than pro^^sure. Similarly, if a hartl and a soft objoct 
be made thermally inilifferent, and botli he laid very gt?ntly 
against the skin, pressure will be tho only Bvnsation eoufi* 
dently fidt As the inteufiity of the preaaure increaseH, the 
difference will he remarked. But IjardnesB Bimply meaua 
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more intcnee pressure, plus, on moet occs&ionSf certain S€nea- 
tiona of effort, resistanco, or Blraic, wliich com^ from muaoles^ 
or tQinlon**, and n*it frcii]i the skin, Anri so witfi Llie other 
experiences suggcBteil above. When curefulijr examined^ thej 




Fig. 47, (AftPc Jniues.) 

will all he foand capable of resolution into prcsgurc, or prw- 
Bure and eome other eenfiation, like that of temperature, or 
tentJiDous atrain. Itching, tickling, and creepy inflations of 
the skin probably originate at times from Ihe efTet'ts iipon the 
dernial CBil-organs cf drcnlatory chwngi^. Otcfl&innally, 
however, they are due to very liglit pretisiire atimulaiione. The 
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creppy feeling ia often a complex of the prickly pain sensatiouB 
witli cytU] sensiiLidiia, Gtc. There isei-m* no rt'rtr«iHi Uj pnHtulute 
any new t^lt'iMcnlnry foniis of eeriHe eiperience l>ei:dUBe of 
Lhe*e roflction^. 

Kinacatlietic Sensatian ^nalitieE. — Closely connecteil with 
the ^km fctiii^utiunr: .are tJiu kina'tthctie, or orgftaic, acDeations. 
Wljcii one [ifte a heavy weight there is quickly notioeabJe, 
070P and Bltove the prt^s^iare ftonaation in the hand, a fecliag 
of fitrain in the aniu When the hard is firmly c'lui*ped this 
iitrain i^ also il^tvtable. This smsation without dtnibt IH 
largely rnfi'mhlp to the xunjjory nerves about the teodoua. Tlie 
muscles, also, liave eeiison' nerres, na we have noted in a prt- 
vioui para^apli, and there is undoubtedly a mupcle senaation. 
But it is hardly poesilde introspeclivcly to iwdatc the sensa- 
tion without eiperi mental appliances, exeept io the eaee of 
moderate mnseular fatigue. The feeling which arises onder 
■*ueh conditions of fati^e is. thi-n^ the epeeifie wnHatiun ton- 
ri'rned. Thu joints, aleo, ar? probably indirtn-t ctmtrHnitorH 
to tJiis group of eensatioDft, through their effect upon tht; ten- 
ilonii. Certainly we are extrcmolv aeneitivc to their move- 
ments. The et'Diyitioii whieh is experionced when we attempt 
to isolate the joint actiTit^' id slrikicgly like ortiicary pre^- 
jiure. This isolation can be aeeom pitched with suftieient 
aecurac\' by flltaohing a heav^^ weight to a eonl, and then, 
while holding the eord, allowing the weight to dnk rapidly 
tr* the ground. At the moment when it jstrikcs^ one feels a 
sort (kf ^" iJUnp-hnrk *' sf^ricntion in the jnints. 

Scnaations From the Semicircular GanaU. — Many authors 
ore inclined to aM:ri1)e a pair of spt'cific aensatlona Inti- 
mately connected with tite aUive (provided they are gennine 
sensation-i) to the semicircular canaU of the internal can 
These canalfl, apon the baeifl of tbie view, are supposed to pro- 
duce the sensation of di^inet^, and the sensation of change 
of rate of movi^ment, when the whole? body it* being moved, as 
oocurs when one ia on a railroad train. It should be said of 
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these ilizjiEMfi BQnsfltions, that the eyes play a v&ry largfl part 
ill ffitm, aud also tliat vnnou« irmacli^ may b' engaged in 
their production. There ie, thus, ia no case any coneciouH 
reference bj us of the BenaationH to the semicircuJar canal 
region. \Vc simply feel o\ir baUncc disturbed, and note the 
miBk'hjiviour t>f tlic visual field. 

Organic Sensations. — The respiratory and circulatory proc- 
eaaea produce certain eensorj' ezperiencea dasely akin to the 
cutaneous ones, c. i/.^ the S4'nsatton of '' dosi^neas " in line air, 
perhaps, corner iiom a geoumc intra-tboracic sensation. The 
sesual organs have a specific acnttory quality, and the alimen- 
tary tract gives rit5C to the cspcriencea of nflnsca, thirat, and 
hunger. It may, perhaps, Ik questioned whether these last 
oxpcriencta aro not rcaolvnble into other siinj>ler constituent 
sensation qiiahtJes, in which pressure and pjiin, for PKoraplp^ 
possibly play a part, aud with whitJi the affective factors of 
plea^sFintiaesa and iinpleasantticas arc markoilly connected. But 
the diapositioa amon^ p&ychologi^ eccma on the whole to 
be in favour of regarding them as real aenflationB, with prob- 
ably eome specific end-orgati, although the oa^e tfi far from 
dear^ 

Olfactory Qualitiea, — Tt is impossible at t>ie present time 
to Kiiy anything definite about the elementsry seni* qnalitJe* 
of amell. The evidence at juvscnt available wuuld make it 
seem probable tliat the nunilier in large. We eeldcTn iiia^e 
nnr attempt at classifying odours by Iheir wcnse qualities, 
probably because practical esigeneies do not require it. Our 
only common claaflification is based upon the aiTectiTe con- 
sequencCE of the ocJonr t^timulu which we divide ioto the two 
great elaswes, agreeable and disagreeable. We defliguste odoure 
by the objuut:! from which they come, c. ff., violet, orange, 
leather, etc., addinj^ occaeionully to these tcrma luetaphors 
borrowed from tii^te, e. g., sour, Eweel, terms wfuch are not 
always applied uiiuiiihigiioufily to the mere sense qushtyT hut 
often involve N*ference to affeclive processes, and to other 
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conmmitant Bctmtiefl, hnth muBfiilar and eenRnrr. For 
example, a sour Bindl ik often one which stire up unj»le;isaiit 
gustatory HeiirjaLioos, with clicking toiitniutiuiifi <jf the tbroat. 
The classiricatioii moat ui^ed m b. practical way at iiit present 
time 16 Zwaardemaker'fi mfKlificfttion of Linntcus' table: 

1 — Ethereal smells, including fruit odours, 

2 — Aromatie ttni*!lle, e, ^.j eftinphotj spiee, 

3 — Fragrant smellsj R g.^ many flowerSj violeta, aveet 
peaa, etc. 

4— /Vnibroeiac amellfi, t. j?., mufik- 

S— Alliaceous smells, c, g, garLic, chlorine. 

6 — Empyreumatic oiiloIIb, 0. g^y Ljurmug tobacco, burnt 
tout, oolTee. 

7 — Hirdne emella, e. g., cheese- 
Virulent sinellf*, e. g., opium. 
Kaii£«ou?i smells, t. tj., detaying ammfll matter, 
Thie clo^tic^tion oE the table has a purely practical valae, 
however, and coanot he in any way accepted as rcprcaenting 
the irreduoiblu slhikc i^ualitit^. 

The Qualities of Taste Bemfttionfi.— There are, without 
much quMion, four anJ only four elementary qualities cf 
taste i^neation, i. e., bouPj ealt^ swwt, and bitter. What we 
commonly call tastes are generally compounds, or fusions, of 
ta*te witli tempera tun.', prHwuri', ami nuielL Thu^, tm we hn-ve 
rpniwrked at an ejirlii-r point, thu (*haraft(*ristic taste of onions 
will be found awtonisliingly alteretl, if one cloae the nostrils 
finuly before taking the t>n]on into the mouth- Some au- 
thorities incline to add two other elementary' ijietes to U»e list 
of gnstatory qualities, l. c., alkaline and metallic. But on the 
whole, it dcemf probable that these are compounds of the 
otherfi alrciwly mentioned. Certainly it i» remarkable to see 
bow completely thctic foiir suffice to de&cribo the true taste 
eensations, when we am given a largo number of Bubetances 
to test by taete olono, without knowiu;^ in advance what they 
ATQ to be. To make this itxperiiiieut satitifaetorilyj one must 
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see to it that smell is absolutely ruled Dut, that the tempera- 
ture of the substantca is that of the mouth iteclf; end one 
muat bo careful not to confuse tlic prieklng, puckering effocte 
of certain eTibstjin<?es, which an? not taste Bonsfltions at all, 
with the true ta^t^* quality. Furtbermorp, one must emplciy 
Roliitioifrt tu nmke t\m tt-M. f^^ many f'xid siihfttnncns produce 
charflrti^rifftic eonlntt wnsationa which we lEatantlj recog- 
nise. Finnllr, there is a striking difference in the peneitive- 
nesa of various parte of the tongue, a& was pojnttd out in au 
earlier parapraph^ to these four kinds of taste stimuli- No 
otLer tanii}e. t^liow tliia loeal peeuliarity. 

Auditory Qualitiea. — ^Our Ruditory etUBHtions Fall nalurally 
inti> two grrat groups — noiser^ aud t<mes. But each of these 
can be subdivided a^ain into a very large cumber of distin- 
gTiiahable qualities. We get the aensation <iiNditiea whicSi we 
call noiae when Icsi^ tiian two complete vibrfttioD& of a i^^mnd 
wave are allowed to rttaeh the oar; or^ what is perhapg^ owing 
to the reflectmn of the sooinfl^ the same thin^, when the waves 
which do reflclj the ear are irregular iind nim-periodie in their 
mode of vlbrutiou- These irregularities niaj evidently he in- 
defiiiite in numlier. and bo we get such difTerenecs in the 
sounds aa distiaguisij, for example, the noise of a train from 
the noi?(e of a drum. These last mentioned cases, howerer, 
arc what are called complex noises, arid ore conceived m made 
up of a^'gregationa of tlic simple nr-iaea first mentioned, of 
which we can detect fiome 550 or more. The Bensation of 
tone comes from bodiea which vibrato poTiodicady and re^- 
larly, like the peniJulum. Sueh botlief* are Ftpryp*?ntL'd U?pt by 
tnning-forkg. In this caee we can diatingujgh aome 11,000 
qualitieiii. The difTerencea among tht'se qualities are primarily 
what we call differences in pitch. These arifu? frnio differ- 
ences in the vibration rates of the sounds, and, as we have 
already leameil. we can hear tones ranging in vibration rate 
from IC to 50,000 per Jiecond. It niufit lie renieinbered that 
the musical tonea wbicli we ccitnuonly hear are not aim- 
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pltt, but mtnp]*!!, being comtitnted of a Dumber of lone* 
— tike fucdajiicntal ani] i1j4 oTeitouis. The natDn^ ntmi- 
ber, ami relative ioteiiAity of these partial ton^ iJoier^ 
mine* the timbre ot a £OUiid. The charaeterifitic tlilFer- 
CDces in tbc tone quality of different InstmmentA has tbis fact 
oti iU basis. In the pijmo^ for instance, then- u a rich and 
ffelM>ala]icwl ect of the lower partial toacfl. In the clarinet 
the odd overtones ire predominant; in the Qute these oTertone^ 
are Tew and veak, etir. The eridentw for these facht is not 
i^asWy obtaineil vrithout die iiee of apparetua. But the rough 
aironstie (lifference liclween noise and tone is fortnnaletj 
familiar to u» alL aD<l tlie other pointa which we have noted 
ire ehall liave to acc-ept on authority. 

Tiflual Qualities. — Like the auditory fiett^tions, our vieual 
aensadonii fall int'> two general dQ>44eb — ^nsations of bright- 
ncBB and sensslionH of colour. The brightness sensations are 
caused by the impingement opon the retina of mijied light 
waves of rarious lengths; thus, what we cal! white light '\s 
made up of light wave^ of all lougths. Pure eolour sensations 
are produced by homogeneous light waves, or waves of prac- 
tiC£Uy equal leu^irth. At a matter of fact, we never experience 
colours without getting a measure of brightness eengation 
flUo. Although it h eonvenient to distinguish the t\vo forme 
of ^nsntioTi from one another, this confv>mttanee must not be 
forgnltea. If we gradually deerease the intensity of white 
tight, we pass first through a series of shades, to which we 
should or<linanly apjjly the name gr^y, and mme finally I0 
black. Blatk and white are thus tbe extremes of the bright- 
Dfes series of sensatioos, and between them occur the varione 
cludce of grey. We arc able to dietinguish some 7^0 diifercnt 
brightncse qualities between the deepest black and the most 
brilliant white. 

We arc in the habit of referring to the tpectml eolonrfl, or 
qualities, a^ bein-^ seven in number, i", e., red, orange, j'ellow, 
gnsen, blue, indigo-blue, and violet. This ifl, howe%'er, a 
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merely practical and aomewhat nrl>itrary division, Tln^o 
namcfi apply to distint^tioiiB in (K>]our lom.' wbieh we prcmijitly 
flnd easily tomurk when looking at q sunlfi^ht epLKitnim. But 
m reality the colour between pure greeu and pure blue is just 
as truly entitled to a ^ieparate name as is orange, a eoloiir 
whicli di>itmttly inug^a'sL* boLli red and jdlow. Purple, too, 
whith can be formed by mixing icd and violet, the colours at 
tlic ends of tiie spoctrum, is a perfectly gcDuinc colour quality, 
deserving to rank in thia reepe^-t with tho Epcetrum colours 
themselvcfi. When we are given proper experiinenlal condi- 
tions we liiid we eau distiuguigh Bome 150 spectral qualities. 
Tliiw IntTndi's the pMrjfle. 

Elementary Colour Eelations. (1) Uixtorea and Complc- 
mentaries, — If we now npply to virion the mode of analysis 
wc have employed heretofore in the case of other sensations, 
and attempt to reiluce the visual Epectral qualities, apart from 
brightno&er to those which ueem really elementary, we fihall 
And four anch colours remHining, u e.^ red, yellow, green, 
and blue. All the othL-rs, when elosely inspected, appear to 
us to be compounds. Ornnge, we have already remarked, 
appears both i-eddirih and yellowish^ Violet hss traces botK 
r>f blue and red, and so with all the transitional huea 
leading from one of tiieae elementary colours to another. 
Moreover, if wc bo ^ivcn these four colours, wc can, af} we 
should naturally expect, produce all the other fipcctral hues 
by mixing these elements in proper pTOporliuns. Among the 
mixtures which we can make in this way are certain very 
pecidiar ones, which result when we take two such colours as 
yellow and blue, or re<] and blue-green. These paint of colours, 
when mixed together, give us^ instead of a uew speetral hue, 
simply grey^ Colour* whose mixture rcsidls thus in grey are 
callwl complcmcrttary colours, and every colour bas some com* 
plement^TT in the spectral series, except green» whose comple- 
meutary is purple, a mixture of red and blue. (Figure 48 
shows these relationa.) 
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(2) After-Iinag«i, — Our vieua] een^tione 4irc in one par- 
titular vL^Ty rc^narkable, as compared with our een^tions of 
othfr kia(ls. The a/ter-elTotls of st'iisory fitimuUtion last 
longer and are more peculiar than i& apparency the ea^ clse- 

RED 
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Fig. 4H. TbP mioura at opposite pndd or any dlATn^t^ Of tlffi 

i'lr*"U' pnhlnfc w!itt**. ir ml*n''l wtt!i »nf» utiothi-r. Pari'l*^ 
wbirli Ls Ihe itxupleLiifiitnry i^'uluur in gi't^ii. \n uot found 1u 
the spei:truou ha[ [ft proilin.-ed by a uililiire of the eiKl-t'ol^jow 
of tlic Bp<M:ln]ci, red ami vloleL 

where. There are two principal forms of after-imflff^s^ aa 
they are calJed^ t. f., pOBitlve and D^ati^e. After-&ensatione 
would, perhaps^ Ix? tlic iK'ttf r ti-rni for them. If one smlik^iily 
]ook« at a Tery bright light, and then closes the cyee, the li^ht 
continues to be seen for some eeeonds in its proper intensity 
and hue. Thia phenomenon t^ a positive after-imagei If 
one looks for a few seconda fiiedly at a bit of blue paper, and 
Ihen closes the eyes, or turnf; them upon some neutral grey 
back-ground, one eeee a yellow paieli corresponding id shape 
to the blue stimulus. This ia a ne^tive iraage. Xegative 
images invert the relatione of brightness id the stunnluSj bo 
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tlmt wimt v.'n» white in l,he cihJLsl, wiipjirs blacl: in t.)ie afier- 
imagf, iind vice versa. They also convert all s[*cvtral colours 
and tiieir compounda into their several coniplenif^ntariea. 
While all the aenaca display flftcr-cfTccts similflr t^ tlio positive 
viaiia! after-imagGj none of them has Qnything precisely 
comparable with the nepative image. 

(3) Colour Contrast. — The j>henomena of rantrast also, 
alLlLdUgh Lliarai-tcris^in^' in a measure all seoi^e tToniHimj^ and 
for thtit matter all ct>n^iL>iia processes, arc c*<jjecialtv striking 
IE vii^ion. Yellow and hhie appear rcspectivL'ly ydlower and 
hluor, when seen aide by 3ide, than when seen apart. This 
fleemH to bo lar^ol^' because of tfie fact that the eya movee 
slightly from one to the other; and llie cyp fatigued for 
Mug already hus a dispttaitiou to reuct with the yellow after- 
iinflgc. If thfi part of tJic retijin containing tliis yellow after* 
inift^'e process is then exposed to the real objective yellow, the 
power of the atimulua m much enhanced, and wc »ce a deeper, 
more intenso yellow than we otherwise should. This phenom- 
emm \a called RUGCt-t^ivu contrntit. Simultaneous contraEt 
is an even more interesting jjhenomenon, and may be illus^ 
trate<l by putting & email hit of grey paper upon any coloured 
lield, and then covering tho wlvde with thin white ti^Jsue 
paper. The grey patch will, iindt*r euch conditions^ always 
appear as of a colour coriplemeotary to that of the field, i. e., 
it will ap|K.'flr hhie, when the field w yellow; yellnw, when it ie 
Iilue: re<idiRli when it is cmvii. etc. The explanations offered 
frpr thi?* phenomenon wcudd take un tfjo far into physiological 
p^yeht>logy, and we niusL rest eonteat wit!i the general con- 
clusion that our colour BeDsatione arc dependent, not only 
upon the colour of the object:* immerliately lixatt^l, but also 
upon the colours Hurrounding it, and upon the immediately 
preceding iitiniulntioD. 

(4) Defects in Colour Virion.— Finally, we may remark, 
that the peripheral portions of the retina are seriously de- 
fective ID their colour n-ftfJlions. Accurate colour rreion 
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b*]on^ft only to Uie cectral portion of the retina srouml iha 
fnvcii. Actording to moat observers, red and green ore only 
sei'U stcciirtttdy fcjr a iihort disUncc outside tliia region. 
Yellow and blac are Joat next, and in the extreme periphery 
onlv white and grny t;an be etiucd. Thia condition eupgestT 
the ]jat!ifi logical c^olour-blindness from which many persons 
fiuffor even fit the fovea. 

Compoand Qnalitics- — Tn nilditinn to these wilnrr sensa- 
lione of which we hare been jjpetiltingj large nnmbtrs exiat 
formed bj" combining the eevcra! epectral qaalitiea (150) 
with the briplitne&s qualitiea (TOO). Some msm distin- 
j;m!*hflble qualiticB can be prnt|uc*Kl in thia way, Thu* 
red> for OTample, tan be mixe*l wiih white to proiluce various 
tints which we eull pink: or with hhirk to produce vflriouB 
*hailL^, whinli we ilesignate hmwu. Figure i9 displays in a 
general way tlicfie relations. 

Summary of Sensation ftnBlitiea. — Retorting now in con- 
cluiiion t'> th^ iiiuttcT Irnm whieh we etortcil, and Inldng all 
tlioBc £en^&tJonM into accoimt^ wliieh we have found originat- 
ing in the various senso organs, we r^hall find that, even dis- 
regarding smell, of whieii wp eanncit RpeaW eonfldpntlyj we are 
supplied with more than 4 "3 ,000 distingiiiflhahlo sensory 
qualities. On the other hand, if we ti^nsidt-r only tlie irre- 
ducible jwnse qitalitipH, like rednesa nud f^wiTtnes:^, aud call 
these the ftenanticin elements, we have probftbly not more tlian 
20 or 25 ffhtn -rriel! and soimd are left out of Uie t<>uaL 
The problem of re^hietion to simple sense forms is, in the 
cftae of these la-*t two groups of aenaations, fraught with great 
diifieTillY Jind unctrtuintv- 

Tht Intenflity of SensationB,— We have remarked incident- 
ally a nuTuber of timeii in thia eliapler^ that our flensfltiona 
originate from the etimtilation of a epeciJie senB<M>rgim by 
aorae form of motion in tbe physicnl wi'irld alout m^, such, 
for examplCj as the air waves, tht^ ether wavuB, tJiu heat waves, 
etc. But it ie not only neeessaiy that these various forms of 
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etiuiuli should fall upon ihv scoak organs. It is also ncc- 
ctiflfiry thot they ahould po&ecee BUflicJ<(rit intoHf^Itj, if wc arc 
to becoiu^r conscious of thorn. A vtry faint light, a very faint 
aoundj a very faint odour, may fail altogether to produce a 
sensation in ua. The poiut ut wliidi F^iich a. nUmyilus hacoiues 
inUiMnQ cmjLigh to produce a i^eusiition ig called the limcn, or 

the tlircghold. It is also a mat^ 
ttr of frequent ol>tierTfltioii 
that when aeuiiory stimuli be- 
eomo very intenge tiwy ccage 
to be felt 06 thej wore before, 
and u-e eiperienL-e pain in- 
^ Rtead. A very bright and 
hlimling light muy cause Hcuie 
puiii. A louJ, fehrill sound, 
estremc heat, and estrenie 
cold arc nil painful. The 
point at whieh the \-arJoufi 
stimuli are thus felt as pain- 
ful is known as the upper 
Uriiit of sensation. Between 
the limen and the upper limit 
fall ftn imleliuite numljer of 
pradationa of sensory intensi- 
tic6p It flhould be noted in 
paflriing, that certain olfactory 
and ;^statory atfmuli can 




Fm. 4fl. The coloar prrainld. 
The lluy WB (ijrresiJontla 
to thP while-MacU series of 
colours: tUt ]>]nno Bl. YO 
repreeontfl ihe moBt flfftur- 
atod sptH^triit <'oI^>ar« — e. g-, 
blUD, retl, green. The linos 
Joining W HJnl n ivtHi tlio 
leitpni rpprpsf'nJWiff tft& 
He^prul s|>n"(i«l tuhjiirH, *■. 
j7., lit. rnd fi. illu-'iti/ili- ibe 
triiosl LloUfi ] lint« nciit 
shades. tAfti?r Ebhlii*-- 
bnue.) 



hardly bo obtained in suffi- 
eient intensity to be called painfu!; and also that many very 
weak sensations are unpleasant, l', (j. weak £oimds and faint 
lights, the tickling from delicate contact, etc. 

Weber's Law. — Exiiaustive eiperinieiils have revealed a 
very interesliti^i law, known after its firrtt careful invesLtgator 
m "Weber's lisw," whidi obLains among the rdations of 
these fieneatioa JntenaitieBj ae we experience them. ^Vhen we 
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place a weight of 20 grains upon ttie hand, «(.■ find that va 
oWrvc no change in the {>]t}?4diirc K^n^ation until a. whole 
gram haa been added to the 30. If we take 100 graras we 
inuflt ndd 5 grains before we can oWrve Ihc change in Lnten- 
eity; and, epeakin^^ generally^ what^vt-r absolute weight we 
aturt with, wt* find alwayg that wo miiBl add the saiiie fraelion 
of its own weight, that is, ]-20, in order to f**l that tho 
pressure ha* changed. A ainiilar thing holdn true of the 
intensity of aoundii, hut In this case t!ie fraction is approxi- 
mately 1-3, In [it.-n&ati'>nB of brightnota the change must be 
I-IOO, etc. In ol] these euseg the formnla is must nearly true 
in the medium rangea of inteujjity- When we approach the 
limeo or the upper liiuit, the rdatioufl seem to hi?come irrDg- 
nlar, and in the esee of certain senses,, like smell, the appli- 
cation of tlie \ti^^- \e somewhat dubious- 

Doratian of Sensations. — We have seen that everj stimulus 
must poesess ft definite intcDBity before it can give rise io a 
Boneation ; and it \s even more obvious that every such atimuliia 
must al^ possess a certain duration, if it is to be felt. More- 
over, many Bensatrnns are very profoundly altered by pro- 
longed duralmti. Thiiti. colour a^UMitinnf* will he found to 
gmw dim and to fade, if long ci^ntinue^i. Some sensations of 
sound, on the other hand, seem to become more intense, if 
continued, and finally occasion pain. The detailed facts 
alxiut the influence of durati<»u upfin seUBory proccBJiCB ca,nnot 
at preeent be both accurately and briefly set forth, and we 
ehnll thcH'fnre -\nifls ihein hy. 

Zxtenaity in Sensations. — Certain nensationja* like those of 
vision and touch, olw&ya poeeess, in addition to the pre- 
viously mentioned chnrQcteristiw of duration and intenBitv, 
a definite spatial quality. Some distinguished p&ycholi^gical 
autboriti^ insist that all s^Dsations »!« thnR Rpatml, sensa- 
tions of fioand and smell and tajite, as well as those of touch 
and sight Thw is not, howcvetj the prevalent view, and we 
sh&ll nut dieouH8 t!je matter here- SuiBee it to £aj-, that a 
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colour ecDdation cannot GKhX at all vrithout heing c^xpcrionced 
as pos^OBsiug L'Kt<*ii'^tly. TIjo same tbiug is true* of pri'ssure; 
iiTid, in gt'ueral, all tsL'iL^ittiouti whidi tver ^wsticn^ thu quality 
of extensity always prja&ess it, just as they possosa duration 
and intensilj. Tbc kinicstliL'lic ^L^Qsatiooa are aiLiiittetl hy 
all psychologrsta to bck>ng, with prca&ure, tciupcruturc, and 
viejon, to the spatial aciifica. 

If ve bring tt^ethcr the points we hove gone over in dia- 
cuesing the quality, cxtensity, duration, ftnil icteneity of sen- 
aatiooHj we shall sk tlmt quality in, in & diTiiiite af'iim?, the most 
fundamental thing aiiout a ^enfiation, anil that the otlipr 
chflrath-'rifitics can fairly he regiirduiJ, for our psydiological 
purposes, as BuWdinntc; attrilmtes of quality. Thus, a given 
lousical tone may iast otic acoocd, or thrrt% without cSi^fntial 
change of the pitt'h, whieh ie its qimlitv, peyi'^hologically 
spoaking. It nmy ho louder, or softer, without ehnuging Ms 
pitdi. FurtlKTioore, it may cliaii^'O its tJnihrp, whieh uppms 
to be a sort of svconJury tinality^ hy t-hungiug itt* overLontw, 
and still retain its pitdi. or primary qimlity, iinalli'red. Sini- 
ikrly, a sensation of red niay con»e from an nbjet't one inch 
square, or from one two inches equai'o, iritliout noticeably 
ehangmg the hue of the coloAir. 

General Chaiaclerifitic of the Sensation Quality.^ThL* 
funduuitulal tliaraoU-riHtiL' eouinion to all the ft^ntjations ia a 
certain eomethiu^ which tli'>y oceaEion in us, for which shork 
18 possibly the cioet appropriate nonie. Tbia characterisee 
nl1 trafisitian in eonscionynpss, and espoeially consctouanesa of 
Immerliatt' bcosp activfJii.'s. 

Primary Function of Sensation. — A consideration of the 
wn.Horv-nioJitr circuit makts it evident that the primary 
orgatiic fuLttioii of the sensory eleuit»iit in conscioosnesj* uiuat 
be that of instigating movement*. Moreorer, in. Chapter III, 
wo esamifiLHl ccrtJiin typical inwtjincca, in which we foond ecn- 
*aticjn prix:cj^ca operating to produce mo\tnieute, and then 
further operating to Rport the results of those lUOTCmcnts^ 
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thus assisting in the eetablisluntDt Df u^fixl ccordJnatiomH 
Altiiough we ^Imil bo anal^-^mg In llii^ next ftw otapter^ 
Iho detaile in the procesa of acquiring cmlml i>vor the move- 
ments which wnyfllir>ri*i tlius bring about, it only remains, 
flo fnr as t'<m^eras tjjt? nidxjTtenU of \hh [>nK.i?sB^ In aiM one 
thing- When we sey that sensory stimulatioa inatigatea 
movenifiit^. we muat not make ttw sliarp a ciiatioction be- 
tween the Btimulation, qb acoae^, and tin- irjovcnicnt, when a 
re^pon^e ie made without deUbemtion. The nervous process 
U practically a f:oiitinuojis forward movement of impulses 
from the sense organs clear around to the miisclefl. There is 
nuwherft luiy essi'ittial lirenk in thi« feature of the activity. 
The aci is literally a unit 

Similarly, if we examine the fact^ closely, we shall &x 
that tlie senaory rejKtion ia simply the registratifiu in con- 
ficiouenesti of a ci^rtiiin liind of Q[*t. antl that it vanee markedly 
with the kind of re.s}>onse that is exeouteii by the muBcles. 
What *e filiouM cuminonly call a sensation of a dieagreeabio 
odour ifHisiiiti not only in the (Hinsrioiisnefis nf a eertain kind 
of olfactory quality; it consists alto in the eonaciousQesH of 
tendfDcicfl to inovcnitnt, f. ff., choking movements in the 
throat, violent expiratory movt^nitnta, movements of the head 
away from the source of the odour^ ete. The Genfation of the 
otlour ia instantly merped with other BOi^tions which tbeeo 
movt^ments call out, and h markedly modified hv them. Fiir- 
thorniorej the kind of eeneatiou which we get from an odour 
if] the first infitanco will be definitely determined t»y the kind 
of movement in progrj'wi at the moment when we eome into 
ccmtact with the atimulus. If we are not expecting the 
odour, oar breathing may be free and deep. In cooiiiequriiee, 
ve obtain a d<t-p inhalation of the noxious fumei^, an'd from 
the blending of this impression witli the ongoing mental ac- 
tivity, Gue kind of eentation result*. Tf we are expecting tlio 
odour, or if our breathing happens niomcntanly to be euiier- 
£cial, the aciiimtion ia much modified and weakened, ^o we 
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acc that our consoionsncss of acnaory stimuli is qualified on 
botli aides hy movernoote, L e-, by those movemente which 
lead, up to itj and by those which follow it. The eensation- 
movement prooeas is, therefore, essentially & contimious thing, 
and our analysis of it into parts ia simply for the rcadiiT ap- 
prehension of itfi characteristics, and does not at bU imply any 
snch actual scverantc of the various atagea of it. 

Secondary Funfltion of Senflation.—Whcn our attention 13 
Ottlled to the futt, wo readily notii.c ae va* intimated earlier 
in the chapter, that if our sense organs are stimulated, we are 
pommonlv msde nonsproun of ahjecLs, rather than of iripr? 
qnaUiicR, Kueh as we ha\e been deseribing in this L-Iiapter. 
Thuss if our eyes are ejqtosed to fitj^lulation^ of light, we or- 
dinarily see auch things as people, or treea, or ho*jfe^, and we 
do not think of such objects as teing merely ao much colour. 
We can, of course, note and reoall the colours which belong 
to these objeetfl, hut as our eyes rest upon them we are ecr- 
tainly in adult life infreqiipntly eonfjcinufi of them as mere 
ajrgregates of enlour qualities. Similarly, when we hear 
fainiliar words, it is very rare that the Mmplcr quality of the 
vc)cal soundw inonopoliset. our atti.'ntiim. Tnsleiul of this, we 
are iimtantly absorbed in the mcaaint} of tlie words. On the 
other hand, a single musiea! tone, ati imfamniar fragrance, a 
feeling of warnjth, may enter our conaciousness almost as 
pure qualJtiea, to the ohiective character of which we are prac- 
tically oblivioUBn Now, the difference between tbeae two 
claases of eiperience marks ttie difference between aensation 
and the next of the cognitire procetsca which we shall study, 
i. e,, perception; and before we can underatand aatiafaetorily 
the function of sensation, we niuat attempt to make the dia- 
tt notion clear. 

Sensation and Perception. — In the previous chapter we 
remarkei] upon llie iuann<;r in which attention Eucceeda by 
dissociation in breaking up the conscious continuum of 
infancy into difitinguisUullt? pnrlii.uw. The infant eonjTcions- 
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ness, ao f ar oa concern* ite cogniUve features, muat be at the 
outset almost wholly a conflciouanefifl of the vague flensation 
Idnd. a ooneciouenee^ of undifforontiatcd fneione of Eonfiorr 
qmlities, plus pleanartncf^ and iirp]ofli=aniness, which are 
here tem|H»rariIy cifHregarded, Little by little, through the 
discriminative and associative activities of attention, these 
qualities become disintegrateii nnd uttauhed lo eertain reciir- 
Tcnt experiences. A visual quality becomes in this faj^bioii 
cittailitod, and connt^i^tcd with a kina'ethetic quality from 
tie movement of tlie Iiitnd ard Brm, Presently in this proe- 
the visaal eon^eiouMnL'sa los&s its former diHconii4?ctod 
reriess, and bei-oiiies an r.^KplieItly rerogmsed wgn, or 
eymlxfl, of tin,' Ijand niovetitentj and, perhaps, of the further 
agreeable exijeriences connected with the hllaying of hunger. 
In tins wny comes to psBH the baby^s coneciousneisH of his twttle, 
OS an objacf external t€ himself. The proccee ie endantly one 
which involves the exlnieion, from n vapue niass of eeUKory 
conadcusnesB, of the several fneiona of sensations conoenied; 
and then, the further proet'ss of relnUng thekii? sensory groups 
to one anotlier. Now, ao far as we ever approximate the oli- 
tflining of a wnse quality* sevens! la all respeits, save that of 
time, fnim the rett of our conseiouj^ncfcti, so far do we tend l? 
become aware merely of quality ; l>ut the moment the relating 
aciititif becomes vitally operative, at that momcrit do we tend 
to lose the eiperienee as a mere (|ual]ty, and begin to give it 
ohjcctive character. Speaking in an absolutely literal way, 
this relating; activity it of course never wholly absent; and 
Coneeq uently T save for the hvpothetical timt moment of con- 
MiiouBneasj we arc never able to get a really pure eeiiEation- 
Seneation is in tide ^wee^ therefore, an abiftraetion, as we 
have already insisted. But, sptaking relatively, Bueb illue- 
trations as those from which we started bring out the very 
striking differencej? in the degree to which we retain the pri- 
merj' ability to tuguise mere quality, aa Jiatinguirihed from 
the tfDdeney Ui react upon the j^nnury ^tinLulations an objects. 
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JflmCfi has hit ofT the point, in one of hif^ bappy ins pi rat ion a, 
in BiviDg tbflt £eni;nti'^Ti giT*?s us mere " acq ua in Urn or with 
ohjpctg," whoren.s jiort'optioo gives ns "'' knowloilge alKint*' 
them. Ab n Dintttr of feet, it ifl clear that oitr eensory experi- 
euti'fl whh'h iiivotvp simply becnming jioquainteJ Avith 
objctta are (ew Qtid far betwi-pn. The all but universal re- 
action 33 one ia which we place, or cluseify, or recognise, the 
etimuliie in Eome way, tbie relating it vitally to our past 
knowledge. It t^hould be added, too, that tliia asaigninent of 
objective character to our sense experience is especially 
jiroiiipt and convinping io those senses whjeh mnst definifplv 
contriljiik* k> our awarenesiH of extension, retistance, and ei- 
tcmalUy Ui the oro;an[iiui, i, e., toucb and vitiion> 

limitatiDnB of Sensatian. — In ^^oncrnl, wo may say that 
tlie fiini'tion of flc-tii^ntion ia to furniph us with the clcmcotrtry 
symbols of the Tarioiw thiiigB in the world abont ua which 
etimidflte our aenBory-motor aeHvitie^, c. fj., oflo[in», coloora, 
sounda. etc. Moreover, it must not be forgott^m thiifc, despite 
the elaborations which it undergoes, thia senRiione raw ma- 
terial oontinae* throiig;hoiit our U\c& to furnish the Imily, the 
cont4>nt, of all our ft?nsorv eontjciousni^s : ami as oor minds 
pa«s fnmi one eense element to anollier, the fnr^t i^, as wr have 
already observed, nported by a si>rt of dt'TJentf ?*h'fek, which 
Is thtrefore ji foL'lor eoniiaon to ol! sensation pruecsaT^s. So 
far aa a mere aimple symbol is all we need, w far we tend to 
Test L"onti.'nt witli the mere nwnrenew of the gr-URory quality^ 
but there arc many hinds of things \rith whidi we must come 
into daily eontact for whieh such syrabole are inati equate, 
lieeauKe they do nf>t reflect with ^[iffiefent aeournpy and detnil 
the complexity of the object or stiitudus. fJouaeiousnos^ of 
odotirs occflPiODally approximate* the conditinn of aenwition, 
by rendering w-i aware of speeifie qujilftiefl whfcTi relate them- 
selvM only in the lagiie-st way to our past t-x^enL-nee, and 
which we do not think of as objivts. Such Tttinmli are for 
MH essentially simple- But our visual cousuousdc^ of the 
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external world ib alwavs more or less complex; it dwaya lq- 
volves more or Jess of different colours, each of wlikh has iU 
oim qualities; and we must oonsequeutly become aware of A 
group of these seosory qualities experieaced siniultaneounly. 
Such fusioDfl of sensation elements, with their wealth of ang- 
geatcd reactions and relations, we think of as objccte. 

Similarly, if a very smuil point be hrouglit in contact with 
the skin we feel what we call a Benaation of touch ; aod euch 
a aensflttoD, if very lijcrht, may fall to auggest definitely any 
object uhaUoever, But if a large area iw stimulated by eon- 
tact we iDntaDfly rerognise such a coniple^ of senRory qualitiea 
as being an object, whose nature we generally appreciate with 
eome accuracy > The coneciousnciM of relatively isolated 
Himple qualities ie, accordingly^ when produced by stimulating 
the sente organ, what we mean by primary, or periphcraUy 
aroused, sensation. When the qualities cease to be simple, 
and take on definite relations to one aDotliL-r, and to us^ 
especially that of externfility, we have the ton*.'iousnes8 of 
ohject*!, which is commonly called peiception. Clearly, then, 
senaation oh the con^ciou^neae of i^lated qualities ia a prod- 
uct of mature abstraction. Sensation, as giving tlic qualita- 
tive determinant to ait senpory cxperitTce, ia not only the first 
BtagG in the perceptual proceeOj furnishing the vague undif- 
ferentiatef) matrix ont of which the rlc^hnes^ of qnnlitfltiva 
variety if* later eittrfwlitwl by UHnlyftiH, hut it ia also the con- 
stant flceompnniinent of &en«>ry acliviticp, giving the stuff, the 
material, out of which perception ia claloratftL To a fuller 
aceoiiot of the perceptual aloge iu the coguiUve Function wo 
must next proceed. 



CHAPTEH VI 
PEBCErTION 

Deftnltion of Perception. — Perception has Hometimep Tieen 
defined a& *^ the ctmsciousnesa of porticular niaterial things 
present to Rense/' Pcrctrption is ae a matter of fflct alwaya a 
larger thing than ihiA definition would imiaediatclj imply; 
because wg arc always aware in the '* fringe/' in the baeic- 
ground of coneeioueTices, of sense activities other than those 
we speak of as being pereeired, especially thoee connected with 
the internal operationa of our own orgiinism. Pereeption as 
psychfdogists dcperihe it, is therefore, hke aenaation. Borne- 
thing of aQ abstradiun.* 

Our definition, however, marks off perception from aensa- 
^on in its emphafiia upon the coBflciousness of objects, ar 
things. Sensation, as we saw in the last chapter^ is more ap' 
propriately eoneei^'e'l as concerned with the conBciousnesa of 
qualities. The two processes hacc tliirf in comnionj that both 
are produced by Dit- wtiiinjlatio!i of a sense organ. Thia cir- 
cumstance serves to mark loth uf thciij ofT from eueh nientaJ 
conditions as memory and imaginalion, in which our con* 
BcioUBncaa niav c<)uaJly well be fngagfd with objecta. Ncver- 
thelee^, as we shall see more fully in later ehaptcrw, the een- 

■II wLll tie fl««a from tlile detinition that t\\e psjobolo^lst UHee 
tbe term ptrcrpiion lu a eutuewbjit Darrower ^eti^tt^ thna titnt recof- 
nlseil In onllndty iiwiij:e. \Yp H|H'ak la mmmnti parlatK-e or per- 
celi'lns tlie lueanlug of a tl]M>r3', wben we r^fer to our airpret'latiDa, 
vr atiprebensLuQ, of it Tn sucb ciises we mny be e:kj;affed iQ 
renei'tlon upon ihe tbeorj'n jmd our thoitglit imi; t\\\\& be quLt« 
iuiieptuUeui of onf iiDiuedLate EttlEDulntLou of eouse orgaaa. 
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auoiis rnflterifll of pert^eption and iniagi nation and memory is 
qualitatively one and the ^me. Visual mental stuffy for 
i-jample, whellier pen^jituiilly i>r ideationally prmluctJ, is aiii 
ffenerUj and totaljy unlike anj other kind of mental 6tu£, 
such a^ auditory or olfactory, 

it will be eeon tbnt the distinction mentioned fcetween the 
perceptual coiiflciou?n(?Bfl of ohjecte and such ix>necioiisnesfi of 
tbem Bfl we niay have in memory and imagination rest£ upon 
a phvsinlogionl bn^ffi, t. f,, the presence or abwnce of Bcnae 
organ aolivity. The only diffLTouce on the mental sJdt ia i 
commonly to b« lound In the inteoeity anil cibjertivity of the 
two. Perceptions are commonly more intense, antl feel more 
as though girett to ua^ than do our memories or imaginings- 
la haUucination, however, it Accms ae though mere mental 
imoj^es aesiiiued the viridneBg and csterniilitj' of percepts; and 
in the csw of very faint etimulatione, e. g.j of sound or colour, 
we eannot always he confident whether we have really per- 
eehed aomtthing, or merely imagint^l it. This prinpiple of 
distinguisliing the two x&j therefore, not always to be dejM?niied 
Upon. Fcrtimately for our practical interests, the distinction 
ifi generally valid and we do not often confuse what we really 
perceive, with wliat we imagine. 

We pointed out the fact in the last cliapter that, eave fori 
the eflrlic*«t esperienees of infancy, Ren&alion, as a total mental | 
state dUtlngui^holile from perception, probably dots not occur, | 
The great itia^.te^; of our eensory esperieccea are, ac«>rdiDgly, ' 
perceptions, and it obviously behooves ua to eiamine them 
with rare. 

Analyaii of Perception. — We may evidently hove percep- 
tion's which originate from the stimulatfoo of any sense 
organ, and we might select an example from any sense de- 
partment for ftnslysis. Because of their importance for every- 
day life we may, however, profitably clioone a cat*e fixjm 
Timial perceptions for our exam i nation. Let iis take Ihe ju- 
BitOce of our i>ertjeption of a chain When our eyes fall upon 
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such an object we lEHtantly react to it or a slngh object. AI- 
thuugh tin: cliflir has four legs and a seatj we do not see each 
of tlie legs aa eepjirate tilings, and thea eomehow put them 
togetber with the seat, and eo mcntfillif manufacturti a ehair 
for ourHelvea. On the oontrarj', our immoUiote response in 
the conacioueneas of a single object. Wo know of course that 
the chair posa^BSes th^se variouA parts, just ilb we know tbat 
It has varfoiis colours, and in a aense we notiee these featurei* 
when fft jiercetve tt. But the Ktriking thing in, that despite 
the great number of sensory nervea which are being stimulated 
by ttueh an object, we porccivc it, not an an aggregate of qual- 
ities a-^b-i-Cj but as a unitf a whole, which we can, if nccts- 
aarv, analj-^c into \ie partB* The same thing ia true aa to our 
perception of words. We naturally eee them, not as so many 
separate letters, but ag wholea, or at most a^ groups of sylla- 
bles; a fact which modem education wisely taken advan- 
tage of in teadiing children to recognise entire words at a 
glance. 

firidcntly this is another phase of tbc fact which we 
noted at the time we weic studying attention, when we re- 
marked the selective and fiynthoaising nature of attention 
in its operstion upon senHorj stimuli. We also came aeross 
the same fact in our dtstt-riptiou of the action of tlie cortex 
of the cerelnim. Wo observed there, that the eortti has its 
activity detennined, now from tJiia sensory source, and now 
from that, but the response is elwayi* of a unifying, aynthe- 
flifling character. Tliia seema to be the reason, too, that our 
pcrceptiona are so re^^Iarly definite, in^tcfld of vague, as they 
apparently might be. The cortical reaction tcndd toward the 
ByBtematisod orderly form. Wo note first, then, in our analy- 
sis of TiBual pereeptifin. that we commonly perceive objects 
as single and distinct, not ae vague, confused^ and aggregated 
compounds. 

If we describe for ourselves just what we perceive in sueh 
A case, we shonld add to our conEMiioiisneEfi of the colour of the 
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chair onr sense of its siae and its ahape. We aay, fo^ 
example* that tbe Beat is square, that it looks aquare. Now it 
requires only a momeot^s reflection to convince ua that, as 
we etancL at a little diwtanee from the ch&it, the image of its 
seat, ifhioh i& reaccteii upon the retina, is not square at fill, 
but is a kind of rhomboid, witb two acute and two nbtuac 
angles. We become more clearly flwaro of this fact "wlii^n *e 
attenipt to draw the ehair as it appeflrs. We are obliged 
under these conditioTte to draw just sudi a rhomboid as the 
Beat prettentfi to tbe eyt?_ If we draw a real square on the 
paper we i;annot make it acrre acceptably for a chair &*!at, 
Been as we now see the chair of our itluetration, wliich 13 
BUppoaed to be at a little distance from U9. 

Now, how doea it come about that we can petccire a rhom- 
boid ae a square, which is what we unquestionably do in this! 
caee? The reply containfl the Beoret of the fundaineutal fact 
about all perceptions. We see it as a square, becauee we see, 
it, not as it aHually is tn our visfnn nt tlirs moinpot, hut aaj 
our pact ejtperiencL' lias taught uh it must be. Were it not fori 
the influence of this past experience, thia habitual reaction! 
upon objcets like the present chair ecat, undoubtedly we 
should not see it ati square. The same thing is true as regards i 
our perception of tho height and size of tho chair, and the | 
materfal of its construction- Had we no previous experieneea 
that resembled Ihu present one, we should be bopeJeeely un- 
certain as to the element of size. To judge of this with any 
accuracy we must, to mention only a single eircumetance, 
know with coni^iderahle exactness the distance of the chair 
from us; for the nearer an object is, the larger our visual 
image of it. Experience has taught us the common size of 
cliair8 and tables, and has taught us to allow correctly for the 
effects of distance, etc. We come ut once, then, upon tliia 
striking fact* that in some manner or^otlier perception iii- 
volvcs a rudimentary reproductive proce^. Somehow, our 
former perceptiona are taken up and incorporated into our 
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present percoptjonn, moflifying them And moulding thtm into 
Accord with the past- 

MiirenvpT, if we iutorrogate our PonsciouttnL-SH cjirefiilly, 
vp fthfll! finil that in vifliial perL-eptions we often, perhaps gen- 
enilly^ get an iujmtdiatc impression of the contact values of 
the fiecn object. We get infltflTitly something of the cool* 
emonth-ft*cling when wc look upon highly poHehed marble. 
Velvet seen near at hand giToa us aimilnrly a fooling of Eoft- 
ne«fl. It ie not simply that we know the marble to bo cool 
and smriOthT or tho velvet to he soft. That would be merely a 
matter of associating certain iileas with the percept We 
mean to designate n pha^e of tlie artual pereeptual i^ynthesis. 
Certain bizarre fonns of a similur process, ftnown ae synffB- 
theefa, illufitrote the point For example, certain persona 
when they hear music always espcrience colour ecneations 
fiocompanyiag it. We may regard it as certain, therefore, 
tliat EGnsory stiniuli affeetiug onlv one eenee organ may sot 
Tip pereeptiml reactions involving directly more than one sen* 
■ eery area in tlie cortes, so that the percf^pt re*iulting may be 
regarded as a ooHlfMOPDee of several dlfTerent Hpnse qualities. 

Auditory perceptions show just the same influence of ex- 
perieuee as do the visual porcoptiona which we have analysed. 
When we first hear a foreign language Rpoken, it is a mere 
babel of Bounds. Presently, as we enme to learn the lan- 
guage, the sounds heeome words with meaning!: intelligible to 
us, and our pereeption of what we hear thu« niaJiifeets, as 
in the ease of vision, nnmistflkHble dependence upon our 
past experftiiee. So also with touch, Wc learn that certain 
kinds of contac^t experiences mean door-knob^, or peTieilSj or 
bookftj etc. We might run through the whole list of sense 
organs and fmd IJie hame thing true in varying degree. 
I We may conclude then, that a seiond important factor in 
perceptanl pruee»ftes, in addition to the tendency to perceive 
objects as definite wholes, is the strihirg eondiinatmn of ths 
present with the paet, of novelty with faniJlarity. Were it 
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not for the fact that the perceiveil cihject connects itself in 
some way with our toTv.golng experience, it wuulJ be taitirelj 
meaniugle^A and strange to us. Tlilii h the v^ay tlie words of 
an unknown langucge imprea^s ns when we hear thera. On 
the other hnnd, the perceived thin^ ie in some paiiiculara dif- 
ferent from these previous esptriencefl, otlienviee we could 
not diatinguieh the past from the present. Perceplbn ie, 
then, evidently e synthetic eiperienoe, and the combination. 
of the ntw and the nld ia the easential part of the synthesis. 
This proi^fifl of combining tlie new aad tlie old in oftE'n cftlle<i 
apperception. Tn perception, therefore, the raw nmterid 
supplied by the eeveral acn^^s is taken up Into tlic psyclio- 
phyaical organism, and tliere, under the proeeas of appereep- 
tion, given form and meaning by ita vital and eignifieant 
union with the old psychophyeieal activitiee. Material taken 
up in this way beeomes ^s tndy a part of the organism aa 
does the ff)od wliicli entprtJ the alimentary tract. 

OcncBU of Ferceptioii. — It is evident from the facta we 
tare examined in the immediately preceding ])ara^aphB, that 
the development of perctjition depends upon the degree to 
rJiich our past experiaoce enters into the reaulta of each new 
iry ejtdtatlon. In tlie diecuseion of habit and of atten- 
tion, we observed that attention undoubtedly does make iteelf 
fett, first in spliiHng vp the undifferentiated, vague con- 
tinuum of conseionsnese Jntu parts; then in connecting these 
part8 with one another; and finally in entlowing the organism 
with habits whereby it may the more promptly and efficiently 
cope with the conditions it has to meet. Clearly, a fully 
developed perception is itself simply a kind of habit. That 
1 should he aMe, when loo!(ing at a plane fliirfaee limited by 
four lineb making two Eieute and two obtutw angles, to see a 
square table-top ia only eiplicable by remarking that tlda 
perception hiis bepn acipiired just as most otlier habJta have 
been, i", c, hIowIj and by dint of many repetitions. 

So far aa we can determine, experience bcgina lo operate 
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Upon out seiiHorj escitatioriB at the very outset ol life, and the 
propcsfl of pertoption accordingly begins, but in a Tcry radi- 
luentary manner, immediately after the hj'pothetical "first 
moment" of Berwation which we deectibed in the previous 
ohapter. Nevorthelese, we must suppose that for many weeks 
the pereejjLiial pivjcesft is on a very lew level of advanc^Tueut. 
In the iirst place, a* we poiaLed out, a perception iovolvea our 
having some knowledge, however ainiple, ahoui the ohjeet. But 
fluch knowledge about objects depends upon our ability to con- 
nect variovs eeneory cipericncca with the same object, and 
this in turn depends largely upon our ability to control our 
movements, Wg mentioned in an earlier chapter that such 
control is a relatively Jate Bcquirement, and accordingly our 
perceptual procpsses get no availalde opportunity for develop- 
ment in early inraucy. An illustration will make this clearer. 
Let us lake the pofisible couree of events involved in & 
bah/a ncquiring the perception of a bell. Obviously the 
viaaal factors involved cannot be satiflfactorily cmployol, until 
some control has been attained over the eye musclce, so th&t 
the child's eyes are able to converge and follow an object. 
This attuiament Is commonly achieveil aboot the third or 
fourth week of life^ although there la great vaHiilion here. 
If the child never touched the hell and never heard it, ho 
'might atiU learn to reoogniae it whea he saw it, aa something 
he had seen before j but he evidently would have no ouch per- 
ception of it as you and I have, Ab a matter of fact, the 
bell will be put into hia hand, and during the random move- 
mente of tho hand hie eye will aometimefl fall upon it. The 
occasional repetition of this experience will aoon serve to fix 
the sEBcciation of the tonch -hand-movement feelings witii 
the visual eonsciousness of the bell, so that the thing seen 
will inevitably suggest the thing felt and moved, and vice 
versa. Moreover, all the time this h&f been going on there 
have been sensory Htimulutione ot sound from the bolL 
This group of elements, therefore, becomes annexed to the 
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test of the group, and etraightway we have the rudiments of 
the process by which, when we sec or touch or hear a certain 
kind of object^ we promptly perceive it a^ a beU, i. c, oa a 
flomettiing to which a certain total masa of famihar experi* 
ence beJonge. 

Such a cane as thie ts typical, &nd despite certain omiBaionB 
of detail, may iwTve to represent the kind of activities which 
always accompany the acquiring of perceptions. It will be ' 
ivmcmbered that wc connected the perceptual process with 
the cdtallrahment of relations. In tLc case which wc have 
HHod for our illuetpatiou these relations ehow clearly in the 
connecting of one ^roup of Eeneory ciperieneea with another* 
The oiiiiitory group comts to rnean the eye group, and both 
of these pome to meal] the hflnd-moveinent group. Moreover, 
the definite estahlirthmeiit of thefle relations is practically 
dependent upon the motor factors by which the hand and 
eye come to control the object When such retalions as theae 
arc once set up, we have a definite perception of an object 
about which we know somethingj i. c.j that it i^ an object 
from which we can get certain kinds of familiar experiences- 
It will l>e Bwn at onee that in thia serjea of events by which 
the perception becomes definitcj the several steps involved are 
brought about on tbe strictly mental aide by the action of 
Bttention, which we have prcviouyly sketched. First, there is 
the diBfiociative procesM, tlirowing out into the foregruuud of 
conBciousness the rieuaJ eharacterifitics of the bell, as dia» 
tingnished from other things in the viBual field- This is 
followed by the associative, or relating proeeee, which connects 
this TiBual bell with the auditory and tactual-motor esperi- 
encea. It rfraains, then, to intiuiro what further development 
takes place after the aeeomplishment of this synthesis of the 
different sensory activilioe of Eound^ sight, and touch into the 
conscious nesfl of a r ingle object. 

Berfrlopment of Perception.— We spoke of fully developed 
perceptions a moment ago as habits. If this metaphor were en- 
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tiroly flpproprintf>* it mi^lit eocci that perceptions wonld come 
io a ccrtnln point of development an;! then ttop. Clearly, our 
Tpiprcnc? t<5 habit wha in oui? pnrticxilar mialearlin^. Out most 
perfei't habits are all but unoonscfooB. A perception, on the 
otlier hand, is disLmttlj a com^ciomi procesii. The truth of rmr 
statement Ilea in this fact» L i?., that jii&t in the degree in which. 
our neceaBitiea permit ub to perceive and react upon objects in 
Hierally the sntnc manner, timo after time, do we tend to 
become anconsoioufl of tbcm and to react to lliem in aecord- 
tnce with the principle of mere habit. We thus become 
almost wholly oblivmua to the exact flppearpTice of a door- 
knob which we havi? occasion to hirn yery oft^-n. Our eyes 
may rest upon it TuomfTitttrrly, but only long enough to guide 
the hand in its movement, and often without registering any 
Tifiual iraprewioQ of which wo could immediately afterward 
give an exact account. There are also certain features of 
the neural proc-cas in perception which warrant our eom- 
parieon with habit, anil to thca? we ehal! <^ome in a moment. 
The great masa of our pereejjtions, howerer, are of objects 
whose relations to ua ehange suMeicntly from time to time 
to make any c<>mplete Kuhsidcnt* of our (?on*iL?ioii?i;ricss of them 
incompatible with their effeetive mauipulation; conseiiuently 
we continue to he definitely aware of them. 

The development of perception^ which goes on in a certain 
Bcnse more or lees all our lives, and in a very definite eensc 
up to the period of montiil maturity, is plainly not a dcvclop- 
meot invoHng simply a more Qutomotic response to objccta, 
Quite the contrary. The proeees which we commonly tliink 
of as growth in the powers of perception consists in thg 
further elahoration of the diseriminfltive and associative ac- 
tivities of attention. "We learn to see new things in tlie old 
ohjeets, new fharaftprtiBticR, whieh before eseapeil our kntiw- 
Jeil^. We alKu learji fiiore about the objects, and thua, when 
we peweive thdra, perceive them in s modified and more in- 
tdligent way. Speaking literally^ it t!ierefore appears that 
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deY9l«|mi^t in perception really involves perceiviug new 
qbjfcU in the old, 

A iiKriiieiil's reflection will ehow the gimilaritj of this fact 
to one vhich we noted ■when analysing attention, x. *•, that to 
MrjQtinuc '>ur attention to on object for more tban a momont 
we muBt notice fiomctJiifig new about it^ eee it in a new way., 
We might of cocrse Hubstitute the word perception for the 
word fittention, inaemuch ak Attention is sn attribute of all 
coDficiou8ne»(, and tiieil ttie proposition would read : we can- 
not <vntinue Lo jmrtxivfi an ohjf.ct bevond a moment or two^ 
nnleafi we percdve it in a new manner. Pereeptiona which 
we do not execute in a new way we have already seen do 
actuaUy tend to lapse from consciousnms, passing over into 
habite of rcfiponfie whieh we mabe to certain phyeieal etlinuUi 

When a child ie taught to obserre the arrangement nf tbe 
petals in a flower, he thenceforth pfreeives the flnwer in a neir 
way. To him it really in a new object. All development in 
pereeption is of thit( kind, and constitutes a wrt of tranfi- 
formation by tlie enfolding of the old object into ttie new 
and richer one. Tlie larger part of this perceptual develop- 
ment occufft during childhood and adolescence. Neverthe- 
less, there i^ a eontinu^tion of the process in an iDconEpipuooB 
way far into old age. Thuj^, we come in elkildhood to recog- 
nU« the fialient oharoetcristice of the common thingfs abont ua 
in every day life. During adolescence we enrich thiH material 
by obserring more aecurately the detaili^ of the«e thingA, and 
hj iocresaing our knowledge of their general purport and 
relatidn^ After attaining matunty our further adrance ia 
almost wholly connected with tiie affairs of our profssional, 
or buisincas, life. The mnsicUa becomes more sensitive lo the 
nic^jcs of harmonic accord and the nuaooet of melodic 
Aeqbenc& The busineae man becomes more observant of tite 
things which pju^ under his eye, so far a^ they are relate! to 
hie qwcialty. The elementary whool teacher learns bow to 
Iceep the comer of her eye ecn^JtivG to iniqnity upon the back 
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Bcst while apparently nb>((irlH?d in lietening tc the recitation 

of virtue upou the front benoL The mother leams to watch 
her chUi]ren with an increaaingly intelligent diecriminatioa 
hetween acta wliich indicate illnesa and those which indicate 
fatigue, oscitcment, and traneitoiy irritation. Eycryw'hcrc 
development ifl primarily shown by freeh skill in the. detec- 
tion of new features in old things. 

TUnsions. — Cortflin instancPB of jlhieinn fumigh a striking 
coniinnation of the genera! idea of perception which we have 
been explaining. An illuaion is a false, or erroneous, percei>' 
tion, which ia often spoken of as a deception of the Bensea, But 
this is raieleading, as we shall prcacntiy see, for the senses 
ordinarily operate properly enough. The difficulty is with 
our reaction upon the sensory mflterial furDiehed to ns. 
Among the moat frequent of such illusionB ia tha miereading 
of printed words. We sometimes read the words pat before 
us as we have reason to Bupptise they ought to be, not as they 
are. Thus, if we come a<'roaa the word miapirnt, many of us 
wiU read it in all good faith as misprint and never see the 
diPFerence. We react to the general visual impresHion and its 
Buggestton, and see what really is not before ua. If the 
sentence in which the word occurs is euch aa to give ub a 
definite anticipation of the word^ the pTobability of our over- 
looking the typograpMcal error is mueh inoreaaed. Similarly 
when we come into a darkened room where sita a spectral 
form — Bu eyjiericnce which ay chililren most of ua huve had — 
we >iee a person with fltartling clearness; and the subsequent 
discovery, tliat the supposed person consists of clothing hang- 
ing upon a chair, is hard to accept as tme. lUueiona of 
sound are very common. We fancy we hear our names called, 
when in point of fact the sound we thue interpret may have 
been anything from a summons to some other pcreon of Bimi- 
lar name, to the barking of a dog, or the whistle of a locomo- 
tive. Tactual illuaiona arc also easy to produce. The ho- 
called "illuflion of Aristotle" is a good specimen. tFigure 
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SO-) Children often achieve it bjr crosaiiig the Srat and 
second fiEgera, and then moving to RI^d fro apon the bridge 
cf the cose with the crotch thua formed between the flngera. 
Presently one becomeB dtBtreaa- 
iDglj impressed with the fact 
that one posseeses two hoijps. 

ThiB last instance in typi- 
cal of niany illusions, in that 
it JB cautted by stimulating 
vith a single object the sides 
of the two fingers which are ■ 

not ordinarily in eontaet with one another^ and for the 
BtimuJatioE of which, accordingly, two objects are com- 
monly neceaaarv. We react in the familiar, the habit^ 
iifij, way to the eimultaneoua sliinulation of theee areas of 
the akiD. ThiH has invariably been aecomplii^hed hitherto 
by t!ie pressure of two objects^ and two objecla we 
therefore fecL It h clear that in Huch a ca^ the aensc organ [ 
ia in no way at fault, Jt send« in the inipubea communi- 
eated to it jiiflt aa it hae always done before; but the reaction 
which we make upon the impression also fallows the usual 
cour^, and in this epeeial ease happens coD»;er|ucntly to be 
wrrmg. The Kflme eiplanation applies to our reading of 
ineorrec-tly apelli-J noriJs. Many ilhisions of mnveuientj e. g., 
such aa we obtain in rntlrnad trains, are of this character. 
The same general principle holdn. but applied in a slightly 
different manner, when we eee, or hear, or otherwise perceive, 
some object not actually prc^^cnt. because wc are expecting 
to perceive it, Thua, if we are liateoing for expected foot' 
steps, wc find our&elves time after time interpreting other 
sounds as those of the awaited step. At night the ncrroua 
housewife wakena to hear the burglars pafsjng from room to 
room along the corridor. Step follows step io elealthy but 
unmistakable rhythm^ though the whole impreBsion has no 
other objective basis than the occasional cracking of floors 
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and p&rtitionsj pheDomena vbich are the constant accom-< 
pflnimeotfi of cliangiug temperuturc. There arc manj kinds 
of illusione, be it eaiii, wliit-h do not come immediately under 
the headings wg have discussed. For (rxaraple, euch illnHions 
as that in figure 51 are muc^h too complcs in their bflsia to 
ht pn.»p*?rly includedj without niodifitatiiJii, uuJer Ihe ex- 
planatory rubrics we taye conHidered. 

I It is L'lear tliat a tontideration of illufiion aflordfi new and 
[Striking conftrmation of the part played in perceptioa by 
'previous eiperience. The cortical reaction suggested bj the 





Fk. Bt, Deajiltp tltolr coiitriiry rppeaPBiit'e. tlie two hurlzoiital 

llaes will be Tuuiid of equaJ JeDgtb. 

stimulus does not happen to eorreepond to the object actually 
present. But this cortical reaction ie evidently dotennined 
i by the impress of old porceptiml experience!; whose trace* 
hnve bet-o preserved, Tht* Hftuif poiut in fldinirnbly illus- 
trated by such drawings n& the accompanying., figures 52 
and 53. We can see tlie fitaira, either aa they appear from 
above, or from below, iu one case the surface a se<'ms uearer 
to ua; in the otlier case b eeeme nearer. We can see in the 
other figure a big picture frame, the fruetrum of a pyramid, 
or the entrance to a square tunnel. Y'et one and tlie same 
object is pn^nted to the retina jn each ease. The ejm can 
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lardly be accused of respoiitiibility for the shifting rceults. 
But lines Lke theae have acttialiy beCD coniioct<?d in our fot^ 

mcr percept ions with the 
eeveral objects nflmed, 
and in consequenct! the 
c<irtipnl n*a£?tIou appro- 
priate? tn either of th*?iii 
maij he called out. It 
roiild seem abundantly 
certain, therefore, that 
while a portion of what 
vre perceiTe b always eiippliei! from withont^ another portioUj 
and often the dominant portion, is supplied from within 
onrselves. 

HftllDcination. — Tn distinction from illusion, which la es- 
eentially perception, (t. p., a wnflc-ioiisneaa of particular 
material things present to sense — though other things than 
thofle really perceived happen to be present) , hallncinatioa 
IS the name given to the consciouanese of objects felt to be 
phyaicaUj present, when as a matter of fact no object of any 
kind is at hand, lilusiona are every day eiperienees familiar 
to all of u^. Hal luei nations, while by no meims infrequent, 
are much Jess common and eon* 
sequently nutrc diffieiiU lo de- 
BcriU' salisrac"ti)rily. Many of tlie 
alleged telepathic phenomena in- 
Tolvo haLuci nations. Thus, for in- 
etance, one ie pitting aJoce in a 
room and euddcnly seea another 
person, known to be thousands of 
miles distant^comeinandtiitdoTvn. 
Again, when alone in the eame 
way, one smldcnlj hears somG sen- 
tence clearly spoken. In n<?ither case^ needier to say, is any- 
one actually prei^nt, save the owner of the hsUueination; and 
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there are no olivious external phcuomcDii which could be held 
EceoTintablo for tlie eiperienca. All the fieoses seem to be 
repTetonled from timo lo time in the hallucinatory perceptions, 
although hearing and vision are, perhnps, the ones raost fre- 
rjmmttj involved. 

An iat*?resting distiudrion has been made between true 
hallucination and what h called poeudo-halluci nation. Tn 
the first case the perceived oliject not only eecms extemfti 
end real, but there i& in the mind of the person experiencing 
the hallucination no suspicion at the time that the object 
seen, or h<-^ard. Is not actually real and present In the 
aicond form there ia a sort of background con scion sn ens, nueh 
as we sometimes note in dreaniB, which assures the victim 
tliat the pheuomciLon is after all imaginary and unreal^ 
deepite its genuinely objective appearanccp 

It haa been puggested that hallncinations are really ex- 
treme forms of illusions, cjitrome caaefl of mrMntoqirctatioo 
of aensory etimuli, renting upon highly dieintegralcd cortical 
forma of reaction. The senaory Bonrce of the Btimolation 
, haa beon eonght at timeH in puthologieol conditions of the 
'wnae organn, e. g., ctmgtvtitin of circulation in the eye, or 
Icar, etc. 

There Fire many facts which tend to confirm thia view, which 
ia advocated by certain of the mont coni|)ctent judges; and 
Bome others which arc very difficult of reconciliation with it. 
A dincuBsion of the point at itjpui? would take ur too far nfield 
for present purposes^ and readers vho ar^ intorested in such 
matters must consult some of the more extended and special- 
ised trcatij+ps. Meantime, we must fldniit that unless thia 
last suggestion is correct, hallaoination furnishes an excep- 
tion to the general rule that eortically initiated oonscions 
processes are less vivid and less definitely cxtprnalised than 
those which originate in wense organs. If hallucination la 
not peripherally initiated, it belonga to the group of phe- 
nomena which wc tihall examine in the chapter upon iuiagina- 
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tion. and we may defer furtlier ilUcuAdon of it until we 
reach that point, 

Heoxal Procesa in Ferception, — The nervoua p^thwaye in- 
volved ic perception are probably identtcal with those which 
vfe hare dpHcribed in oonnection with Benaation procoflSGS, 
In Tiflion, for eiamplo, the occipital regions in the cortex are 
uofjueRtionnhly employed, in easea of auditory pproeption the 
tt-Toporal reginn ia Bctive, etc. Rut there ih this highly im- 
porlent fact to he taken more explicitly into accoimtt t. e-, 
that in peTccption the cortical aetlrity, which la in part 
decided bv the kind of neural etimulufl sent into it^ is in large 
measure determined by the modificiitions which previom ex- 
periencis have impressed upon the stnictuTe of the hemi< 
spheree. Evidently this ia but fttatement in phy Biological 
terms of the doftrine which we have already enunciated in 
pfiychologieal form. Aa we obfieired in our dificiu^ion of 
habit, every nervous current which pasaes through the cen^ 
tral ayetcm aecma to leave \is imprcaa behind it^ and thia 
impreaa modifies the nature of the neural excitations which 
follow it. Tlie ease of perception ia^ accordingly, only a 
special instanee of this general principle, albeit a peculiarly 
important and conepinioaB one. It is on this aceount, i. B., 
because of the fundanientfll importance oF the acciuiiiilating 
modifieatitma of the cortei, that we compared perception, 
CBTlier in the chapter, to the case of habit. From the aide 
of neural action, therefore, perception cannot be referred 
einiply to the employment of a certain pathway throughout 
the «ii3or>--niotor tracts; it maat bo lefeired to a certain 
hind of action, in which the result in consciousuoas appears 
lo be a product of two neural factors— sensory Htimulus into, 
cortex modified by previous experience. 

General Function of Peroeption. — In order to give percep- 
tnol processes their proper setting among the pftychophysicat 
aetivitiee of adjustment, we must revert once again to our 
notion of the aeuflory^motur tircnil. We have already ob- 
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servod that in this device the eon^c or^ane rcptMcnt bo many 
tdephoriic reooivere PL^a^iy to transmit inwar<l meaeagM from 
ihQ external ivorlil to the fugiiiiiaiii. We haVE^ mIjuj deaerihed 
in. a general way the method bj' which certain kinds of motor 
reactioiw to these aejisoi^v titimulations are brought to paaB, 
But in the higher brain centrea the patliwaya comieoting 
sense orpans with muwles are often eKtremt'ly complex, and 
Q fitinuihiB tmnemitted inward by the afforent nerves may 
lead to innumerable intern eili a ry brain aetivitiPH before it 
IflMues again in niovementa of the voluntary muscles. Now i 
ptrceptir>n is the conscious concomitant of certain of these 
braic procejwea. Memory, imagination, reasnning, etc,, are 
otbera. Bearing tlnwe facts in mind, and observing closely 
what actually occurs whc^n we are engaged in pereeiving ob- 
jorti^, we readily iletect the nain function of pereeption. 

Percfption repr(?syntH the ilirert^ organiseilj and Hvatem- 
atiaed iiUemul n-artion of thf iudividual upon his eoviron- 
menU The process is sometimes called presentation, and this 
is a g-ond name for it, In it the wijrld ifl preacnted as a ays- 
tern of relatiooa — not merely refiocted ae a disorganiaed mass 
of atoina and moleculee. but eonstructi?d by tho various activi- 
ties of attention into definite objectrt. If Hensation is pro 
erly deseribed, after a common fafiliion, aa the process in 
which the mind ami the wnrld nf matter first tome bj^etfier 
perception may be described as tiit point in which the 
end the present come together for the creation of a new 
object The perceived thing is not eimply the physically 
present vibrationa of atoraa and molccuJea which we call 
light, or sound, or what not; it ja these vibrations, aa they 
are interpreted by a pnychophysical organiam which expoaea 
to them a nervoua system already atTecled by past experieueefi, 
that enable it to get only certain apGcitic kindj^ of resulb^ 
from the present synthesis. Evidently we make far more 
constant uue of our past experience than eommoa-fleuaa ol> 
servation would lead us to suppose. It is not ouly when we 



PERCEPTION 



139 



reflect upon our past life that we tthepe oar aetton in aA?i.'ont- 
ance irith ita inBtructions aad admonitions; every tline ve 
open our eyee to see. or o\ir Dart* to hear, wiiat fio can see and 
hear is in a triiu sjnse and in largt? juoasure determined for 
us by what we have prmousJif learned to see and hear. It 
18 a moralistic truisiTi that onl)" the good can really love and 
appreciate virtiii'- Ti»it this principle* is not simply, nor 
primarily, u moral tenet. It ia Wed on irrefutable and 
unavoiiiahle p£;^cholog]ca1 foundations. It fitatta a law of 
tiie mind which we might wish at times to chflnge, but can- 
not. We can only perceive those? things which our experi* 
encG allows u* to perceive. The thingfl mav Iw there* before' 
uH in all thpir beauty and purity. But we eaonot see them 
it our minds have been whoHj udBehooled in sueli pereep-[ 
tiouB. The first and husic function of pertcption, tlien, ia 
to afford u& our primary knowledge of a world of objects 
amid which we have to live. It is the first actual, definite, 
and complete ^tcp in the procefts of knowledge whose further 
and more eomplei fealurcii we liavo nest to esiiniine. 

The second great function of perception grows out of the 
first. Iiid(!+Ml, it rii^ht be regarded as in a measure einiply 
a forrolary of the first. All the sensory and afferent proc- 
cmeri have their uJtintate Yalue^ as we saw mu^t be the caae 
in Chapter II,, becfluee of the more efficient movements of 
adjustment to whidi they lead. Perception ie no eiceptioa 
to thiB rule. Now in order that sensory fitimulationa may 
not lead at ones to motor reAponses, but may be interpreted 
and correlated wilh other sensory impiilwn, it is evidently 
neueaaary that there Bhoidd be aome provision for halting 
them nionientarily, and iileutifyin^ tht'm, when tliey come 
again and again. Perception ia the groccaa by which this 
identification is made possible; and so it comes to paaa 
that perception ia the lirst, both logically and genetically, 
of the conscious opcrjition^ hy which the life of eonlrol ie 
inau^rated. 
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We have repentedly seen that perception mvolves immedi- 
ately within itHtlf the offecte of antecedent esperien.ce, and a 
BecDodarj result of tliis eomplioation with memory procenBea 
is that when we perceive an object which is in any way 
familiar we instantly recognise it. If the object thus rect^g" 
ciscd be one about which our previouB esperience is unam- 
biguous, WQ respond alincst ini^tantiy with appropriate 
movomente — thoec of avereion, if it he repulsive or harmful, 
those of approbation^ when the contrary fieutimentfl are 
aronBed^ If the objeet have no sueh flefinite antecedent 
teactions connected with it, we strflightway fnll to deliber- 
ating aa to our eonrr^e of action; or if the imprtt^ion be 
wholly fleeting, we pass to some more stimulating enticement. 

Perception is thus the gateway through which the mass 
of sensory exeitatione (eovG thotc already grown purely 
habitual) must paaa bofore tbey can he permitttd to set up 
motor responses of the volitional kind. Often the perceptual 
activity ia sufficient to decide this volition. The clw^fc atrikea 
and we rise to leave the room. When mere perception is not 
felt to be adequate to the cose, the roatter is handed over to 
reflective deliberation. In cither event, voluntary rcaponae ia 
safeguarded. The fontiation of tlie elements of the proeesa 
of knowledge and thy inauguration of the control over move- 
jnenb* in aeconJanee with the mandates of eiperienee — these 
are tbe two great functions of perception. Thia statement 
applien without modification to the special phases of percep' 
tion, to which we shall next advert. 
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The object* which wc have mentioned in our analyaia of 
eeneory coneciouent^aa are all objects pcrccivctl by na ae 
parU of a spatial and temporal order; and it is evident that 
oxiT account of them would be Gstrcmelj defeetive if wo 
altogether omitted a study of these time and space relatione. 
We dhall cnusuler dpai-e firtit. 

Two Fnndamental Problems- — Pnyrho^ogititA are divided 
in opinion upon two fuudaiuental problem* concerning our 
space ptTccptions, Jt is maintained in the fir^t place by 
some of thHn, tho nativistB^ that gpace perception is pri* 
maiily an inuate heieditai^ attainment posi^essed by us in 
a rmie form prior tci, and independent of^ aJl experience, 
vOthetti, the emjtiricidtsj maliituin Lliat spatial judgmenta are 
mdi the reaulta of experience, are as truly acquired, ah 
piano playing or the liking for cavian We shall not dincuas 
the quofition, for this would require more time than we can 
givG it But we may register the liogmatic opinion U»at both 
parties to the coolroversy are in a measure correct. We hold 
that the crude, vague feeling of extension, of volume, ia a 
genuioely innate eiperlence, unlike any other experience, 
and underiyed by mere experience from non-spatiai psychical 
eleuieota- So far we are nativiata. On the other hand, we 
are confident that all accurate knowledge of the meaning of 
the space relations in our space world, all praetieally precise 
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perception of direction, po»iiioii, L^utour, eize, eic, ie a re- 
sult of eipen'ence, and could ntTer l/e gaineil ivithout it. So 
far we are empiriciGta, holding to a genetic point of view 
regarding the development of our adult space coDficiouaness, 
Tlie QDflljsojJ and discuBfTJons which follow will serve to fup- 
nieh soTnt of tho ovidonu*? upon which tliiB view rests. 

Sensor; Basis of Spatial Perception, — The second main 
point u|ioii vhk'U phjclioJogiMs niv uruiUle to agree concei 
the senaDrj aoijrec» from i^hieh we gain our Bputial judg-' 
mente, a matter to wliich we made cuxaory reference in Chi^ 
ler V. Tho niajority of psycho logifita mwntoin that vi^ioti 
ftiid touch arc the onlv ri?al avciiucfl of ^patinl porcoption; 
whercaE certain others, like James, boldlj maintain that all 
forms of aeniiUjry {■onRcioni^iJi'Bs an^ " vohnninoTia/^ — smell and 
taste and aucKtion, nis well iifi sight and toiit-h. The doctrine 
mnintfiined ld tins book is that all fonus of HenHatiann are 
immediatelv sugge&iiuc of spatial Httributes, <■. j?.. poaition^ 
sizOj distance, etc.; but that only ai^ht and touch possess in- 
trineically and completely the full spatial charactt^ristica. 
"We include in touch, when thus menti(*ned, all the cutancoiiB 
Eensfltions anrl the motor, or kinEtsthetio, senaations. As a 
matter of fact, however, the temperature and pain BeuBationa, 
considered npirt Trom jirepisiirp and temsationrJ of movement, 
are ordinarily negligible elcracnts. When involveii in eon- 
junctioE with pressure, they often modify our perceptions 
mntcriitliy. 

Doubtful Casea.— Taste and emell and hearii^ arc really 
the debntablo Eeueations. Taste wo tlirow out of court at 
onee^ because ta*te stimuli practicfllly involve invariablv tho 
fitimulfltion of cutaneous Ecnsalions of contact and tempera- 
ture. We cannot, therefore, submit the niattor to unam- 
biguous introspective analysis, SnirlU we undoubtedly 
cla.'iBify at timPB in whvj* sug^'sfing ^^pfltfjU attributes. The 
smell of illujuinuting gas *^x'ms pomchow a more massive, 
ey 'han i\\\< mlonr of lemijn peel. But if 
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one liBseene the JUparity in the intensitif of the two odouiSr by 

gylting just the merest whiff of the gas and inlialing free!)' 
and *leejjly of thR lemon mloitr, the spatial (UlTerence between 
the two btgina to evaporate. There caa be no question but 
that we tend to think of the more intense and more widely 
diffused odour as the larger. Nor is tliis remarkable^ eincc 
we find it actually oceupying mote of the atmoepheric space 
about ug, Biit when we note that with mild inteneities of 
odoura their spatial fluggyAtiveness waneej when we further 
note that we have no deSnite impre^^ion^ of aize^ much lots 
of &hape, under any conditions; and finally when we remark 
that even our ability to localific odours is estremely imperfect, 
WQ may well queetion whether emell he£ itself any properly 
fipneo quality. 

The ea£e of auditory epaee is eimilar to that of emelL W« 
are told, for instance, that the tonee of the lowest organ 
pipes are far larger, far nK>re voluniiuoiis, than tho^e of the 
high alirill pipes. A base drum^ sounda bigger than a pennj* 
whistle, a lion^a roar than the squeaking of a mouse, etc. 
Such illuBtrations, when adduced ob evidence of the epatial 
character of ^ounde^ evidently contain three possible sources 
of error, Tn the first place, WG often fcnaiv something about 
the oausea of these sounds, and we tend to transfer the known 
size of the produeiitg object to the suppieed size of the Hound. 
Secondly^ and of far more consequence, sounds affect other 
organs than those of the internal ear, cfli)ecially when they 
are loud or of deep pitch. Powerful tones thuti jar the whole 
body, and arc felt all over. MoreoYer^ vibrations of the drum 
membrane of the middle-ear undoubtedly set up crude sens** 
tions of pressure, or strain, to wliich we may come to attach 
a EpadaJ etgnilicancc a^dociated with the sound. Add to this, 
thirdly, the fact tliat we readily convert judgment* based 
upon the intensity of sounds into jud^ents about their 
eiteneitVj just as in the cafle of eiuellj and one has a large 
mass of considerations leading to scepticism concerning the 
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gemiinenesfl of JntriDAic auditory sp&cc relatione* Of course, 
no one doubta that wc loculiat^ sounde, and of ttc factors in- 
Tohcd in this proores we Ehdll havo more to e&y presently- 
But the fact that certain soundi; are locatet^ vitbin the head 
( f . g., vhen two telephone r&?eiv<?rfl are placed against the eara 
and an induction sluH'k urnt tliroiigli them) haa been cited to 
prove the native poasef^Hiun vt a true auditory ^pace; for here 
fljipftrently e.xperiencc fTom the other sensea, eiich as viflion, 
would give no direct asaiataucc. But these cases are ccttainly 
capahle of oxplanation by mcaiiB of the intra-cranial ecnea- 
tioDfi set up in prcesure nerves by bone vibratione, and by the 
effect of tlie imagination^ visual and otherwise. Taken aloiM^ 
pueh evidence conk] hardly be conclusive. Tf we come back, 
tten, to ortjfuary in t respect ioo, we find that all which the moat 
ardent purtiaaus of an auditory i^pace c^n clano la a much 
cniaciated form of the TiBual and tactual article. A vaguQ 
fiensc of volume, or mnM, much vaguer eveu than that given 
by mere temperaluie, witb fccme orude sense of position, 
would seem to be the utmost capacity. Any sense of contout 
or fthapo or eiact size, any ability to measure, is lacking, 
ricarly Riieh a ^pacc, even if genuine, which we doubt, would 
ill deserre to he ranked beside the space of eight and toudi. 
The manner in which wc localise sound may best be described 
after we have analysed visual ami tactual space- 
Growth of Space Feiception, — Our adult cognition of 
spfice relationq is generally so immediate aad iin reflective, the 
feeling for space values so compelling and seemingly inevit- 
able, tliat we find it diiReult to believe tliat tliese reactiona 
the rf^ults of a slow pnice*Jfl of growth and learning. 
Tevertheless, this is unqnefltionablj the fact. Babies evi- 
dently hore do precipe perceptions of space until they have 
acquired a coneidcrable degree of uiotur control; and even 
then tiieir apprLtiation of liirgc eximnsea and distances is 
often ludicrously inexact. The child reaching in good faith 
for the uioon ia the *tock illufltration of this sort of thing. 
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That wc have no prociac appreciation of visual apace relations 
nntJ experience has brought jt to us is abundanll}' proven by 
tbe oaaes of pereons brim blind and ^ucoea^fully operated upon 
for the restoration of sight. Jmmwiiatelv h(U.'F tlie opt-rution 
§uch persons are alnjtwt wholly at a Ioak for imprefifiiooB of 
size, ehape, or distance. After the hands have explored the 
objects seen, and tlic pyea have Km allowed to paaa freely to 
and fro over tbcm^ liieec epatial impreeeioiifl gradually he^n 
to emerge and take on definitenese. By the use of properly 
arranged leosee end prisms esperinienta of various kinds have 
been made on nonnal personB, showing that wc can speedily 
ficcommodati^ oui^elves tn the mfint unusual iriVLTsiona and 
di^rtionj^ of our visual space. We can thuis karn tu react 
properly, alLhougii all the objects, && we sen thcut, are upside 
down and turned about aa regarde their right and left rela- 
tit^ns. Tiie new relationa soon come to ha^ the natural feel- 
ing of ordinary porcepti<^na. 

These observations show verv strikingly that there is noth- 
ing rigidly ^led and innato about the form of oar apace 
perceiving; that it is a function of eiperietice and. can be 
changed by changing the conditio itf^ of tlie eiperienee. 
Moreover, it is ea^^y to demonj^trate thai the Apaee relatione, 
aa we perceive them by different eenaee, are far from homo* 
geDeoUB. Indeed, the injpressions which we gain from the 
aame aense are ofteo far front being in agreement. Never- 
thelesB^ we feel our space relations to be objectively bomtf- 
genooufl, a Toen]i wbieh eould hardly come about under such 
cirennietances of eensory disparity without the barraonising 
effeeta of experience* To illustrate — the edge of a card 
prttsed gently upon the forearm will feel to the ekin shorter 
than it looks. The same card, if the finger tip is allowe^l to 
mn slowly along it, will feel longer than it looks. The dia- 
sppointing disparity belwi?en the cavity of n tooth, as it 
fcel« Lo tlie tongue and appears to the eye, or feels to the 
finger-tip, is a notorious instance of the aame thing. The 
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tongue and tbc finger-tip both give ua pressure acneations. 
Yet they give a vcrj different report of the same object. 
Similarly, objeoU ?ieen upon the periphery of the retina ap- 
pear ciiiaUer tlian when seen by the fovea; and often they 
undergo a rerUin distortion In form. That we ahould per* 
mve, amid all Ihe&e [rotsible sourtta of coufuflion, a fairly 
stable and wcll-ordere<! space vorld betokens unmiatakably 
tht^ syeteniatifiing effects of experience, controlled no doubt 
Ij the Esi^-uicit's of onr practical interetits in effective 
orientation. 

Part Played by UoTement, — Even though we recognise the 
fact that experience bring?) order and precisinn and effective- 
Ecstt into our space percfptionSj the general niaoner by 
which these reaidU are acliieved is not yet clear; much less 
what factors are chiefly employed in their attainment. It 
requires only the most cursory examination tc cfmrince one- 
self that the alj-imijortimt element in the building up and 
correlating with one another of our rarioua spatial eensa- 
tions IB movement. In acquiring accurate touch perceptiona, 
for instance, the drger-tipg and hantls mOTe over the object, 
grasp it now in this way and now \i\ that, imtil a complex 
aet of taetaal imprcsaiouH haa been gained from it. Without 
Buch movement our touch perceptic:ma are va^ue in the ei- 
tremc. ff wc close our eyes and allow another pc^rson to put 
a eeriee of small objects upon our outatretchcd hande we 
receive only the most indefinite impreeeione of form and sbo 
and t^itare. But allow ue to manipulate the Game objects 
in OUT fingers, and we can give a highly accurate account of ( 
them. Similarly, if we wish to compare visually the magni- 
tude and contour>4 of two objects we must allow our eyes to 
move freely from one to the other. Indetd, mflection rauat 
asBure ua that the vital meaning of all space rplnliims ir 
simply a given amount and direction of movement. To pass 
toward the right meaua to make a certain kind of movement; 
to j>as6 upward mcaua to make anotlicr kind, etc. To be 
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Hure, wc at-sign arlitrary measures to these relatione, and we 
say an object ia a miie away, of is a foot thick and eix mc/f&s 
hiph. But the meaning to ug of tho milci, the foot, and the 
inoh must alwave remain iJtimfltolj expressible in moTement. 

Wt-re it possible to get at the exact etagce in the process 
by which the child nciiuires its contnd over epace relelions, 
we i*hould thua secure the mast pKnetrating possible iiLsi^lit 
into our adult space perceptions. But as this is at present 
impracti cable, wc must content ourselves with an analysie of 
the factors which seem clcflrly involved in these adult con- 
diliotie, withniit rtf^'ard to their ppnetic features. 

Touch find Tision, — It is certain tbat touch and rision 
praeticflliy coEipcmte from the hegiuniug, and we shall 
iflolate them tmm one anotlier only to point out their 
respective peculiarities and not because ihetr operation 
ia independent. The most important, aud for practical pur- 
poses the most accurate, part of our touch perceptions comes 
from the hande and finger-tipR. By moving the bands over 
the various parts of the body we come to have a fairly ac- 
enrate notion of thdr touch cliaracteri sties in terms of the 
harw^ as a standanl. Moreover, ench band tcui'hes the other, 
and we thus get a kind of Hjct-k fnim toueJi on the tactual 
standard itself. Generally speaking, when two parts of our 
body touch each other we fed the one which is quiet with the 
one ffhieh is moving. Thus, if we stroke the f*"irehead with 
the fingers we feci the forehead; hut if we hold the hand 
steady and niove the head^ we feel the fingers. Now in orfer 
that we should he able to loam in these ways that a certain 
amount of i?ensntii>n in the finger-tipe means a certain area 
on the forehead, and, much more, that we should be able to 
tell with HO much accuracy when we are touched what part 
of the body the sensation cornea from, seeras to depend upon 
what T/»t^e calls the "hirnl sign." 

Local Signs. — Tf oue is touched uixin the palm and upon 
the back of the baod, one L^htaliis from both stimulations 
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BimsatioDB of pressure; but Iwwever much alike they mny be 
as ti'gardtf iluratiuu, intensity, and exteosity, we promptly 
feel n. ditTereni^R in tliEJui, wliiuh leajla ua to refiir cacb ta ita 
appropriate region. Nov this fiometliing about touch ^ensa- 
tions which permits us to recogniee them aa locally distinct, 
although wc recogniec al! of them aa being cases of contact^ is 
what ifi meant by the local eigu. These local eigiiB, then, are 
the relatively fixtd ehmenta in our epace-peiceix-ing proo- 
esaee. It Ia by learning to correlate one group of them with 
another gn^up thnt we can develop by experience the ac- 
curacy of our pereeptions. Thus, for cxflmple, we come to 
learu that the Btlmulation of one eeries of local aigns in the 
order fl-&-c mcana a epccial raovcment of one hand orcr the 
other, say the downward moremcDt of the right hand over 
the left. The ^ame series stimulated in the order c-b-a 
means the reverse movement. It must be remembered very 
esplintly at this point that we nre including the Jdniesthetic 
BcnsfltioEB of movement under the general hoai^in^ of toueh: 
shicn we doubtless have local signs of movement distinct 
from those of the cutaneous presHure sense, and they doubt- 
Icsa play a very importJint part here. But they are com- 
monly fused in an inextricable way with the proeeure scnsa- 
tione, BO that a separate treatment of them eecma hardly 
necesaary in a sketch of this kind. 

A Caution. — A warning must be held out at this point 
against the fallacy cif Huppotiing that in learning hie Bpaee 
world a child uhcb thiae local aigna in any very refleetiTe 
way. He does not aay to himself; "That movement of 
locolieation was inaocurate because I used the wrong local 
sign to control it." He generally employs the " try, try 
Ggain method," until he hits the mark. But his success 
carriod with it a recollection of the total feeling of the auc- 
eceeful cspcrience, and in thia total ft<!ling the local sign 
element ie an indispensable part, even though the child is not 
Uiinseli de^nitely cogolsant of the fact. 
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The simultaDeoua stimulatioa of a group of these tocal 
signa give* ue the eitenaJty foeling of toueh, and when the 
impressions came from three^imenAional objec^ts we get, 
throi^gh our motor reactiomi upon them, experiences of 
cliange of motion lii three cfi.rdjnal dlreotione. This seemfl 
to l>e the basiB of our tactual tiidiruenaionflhty* 

Ddicacj of ToQchp — la normal peiaons touch falls far be- 
hind Tjeion in its spatial nkcty of function, and far behind 
its po^ihle capaoittea, &a is eho^^^n by the astoniatiing accuracy 
of blind persons* who do notj however, seem to be notably 
more aocumte thaa Bseing pertwns as regards the partH of the 
body which art* not UB4?d for tactual exploration, c. g., the 
forearms and the back- But dt^npile its lesser delicacy, toaeh- 
moveioent undoubtedly plu>a an importatit role during child*- 
hood in furnishing inlerpretatiTe checks upon our yisiiel 
estiniatea of lar^e areaa and great diatances. The viaual per- 
ception of a mile, for inetanco, geta a practitral meaning; for 
na lar^ly through our walking over the diHtanee. Mor^ 
over, although Ti«ior. eo largely dieplacea touch in our actual 
Bpatial judgments, touch alwaya retains a sort of refereeahip. 
When we doubt the aiH'uracv of our visual perceptious we are 
likely, whenever possible, to refer the ca^e to touch, and the 
terdict of this sense we commonly accept uncritically. 

PeculiaritiM of Vision.— Vision resemblea the non-spatial 
ficneeti of umcll and hearing in one particular which marka 
it off characteristically from touch. Touch aeneationa we 
eommonly refer to the surface of the body itself, although 
when we tnp with a cane, or a }>encil, we seem to have a 
curious tind of projection of part of our senKations out to the 
farther tip of the object. Vi*:ual €bjecte( we ulwaya place out- 
side ourselves. Kvpji our after-images gott«ii with closed eyes 
often seem to float in a space vaguely external to ourjwlves. 

It seems necessary to assume a system of local sigufi for 
rision, comparable to those of touci 1-1110 vement, although 
doabtlesa more complex It muat bo admitted, however, that 
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introspection is much more uneertain In ite tleliverances here, 
tlian in tlie cawe of toucli, and vc sliall be on somewhat &poi> 
ulative ground in aafiuming the nature of tliia vieual lotal 
Bignature. It scema probable that this ottrihute of scnsa- 
tioriB from the poriphery of tho retina coneista primarily in 
reflejt Lnpulses, or ten(lenc;ts, to movement tovrard tlie fovt»a, 
the fovea itself furnishing a peculiar feeling which seiveB 
more or less as h fi.veJ point of referenriL Ci-Ttflin it is that 
fitiiEiuIation of anj part of the rt^tioa tends to relea:ie move- 
menta turning the fovea toward tliv stimulae. The incessant 
and eompJicated movcnicnta of the eyes over the ^iaual Geld 
must Bpeedily render the relation of the varions retinal points, 
aa conjoined hy moreraeotB, intricate in the highest degree. 
But snch relntions as esiat must pretty clearly reiit on the 
intermediHticin of movf^ment* with their motor and retinal 
effects upon cousciouBnefis ; and it eeems probable, therefore, 
that the space value of any retinal point cornea to be deter- 
mined by the position it occupies in auch a system of move- 
mentfl. Thus, a point 20° to the right of the fovea in the 
VJBUal fiehl comes to mean to ub a definite kind of motor 
impuUe, Oue 90° to the left, anotlier kind of irapulfie, etc. 
Whether the visual Iwml fiign ie actually this sort of a fused 
retinal-kiniesthetic alTair or not, there can he no doubt that, 
aa adnltfl, wc have a remarkably accurate Benae of the gen- 
eral space telationa of the objecta in the field of view, and 
that we can turn our eyes with unhesitating accuracy to any 
part of this field. 

The Third Dimension* — Psychologiatfl have always been 
eiipecially interoetcd in tlio problem of the visual perception of 
distance, or the third dimcnaior. Bishop Berkeley main- 
tained in hia celebrated wort entitled *" E&tmy Toward a New 
Theory of Vieion" <]709), that the eye cannot give ue ony 
direct evidence of distance, hccauae any point in the vieual 
field must a3t<;t one point and one only in the retina, and it 
can aSeut thie no dillerently when it ia two feet away from 
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what it doe* when fcur feet away. Therefore, Berkeley con-i 
eluded that our perception of vjeual dUtnnce ie dependent 
upon our tactual-motor experiences. Thia view overlookal 
fiCTcral important facts, including its pkin contntdiction of 
our common foeliag about the matter. In the first pla*^?^ ^^ 
have two evGB, jmd each eye aeea a part of fiolid objecta varying 
slightly from that aeen by the other. The payuhioal percept 
of tiuch objwlfi iipjH'Hrsfl ti) h<? h fufJiort of the factors !>upplied 
by the two eyts, jmil we get from this source the visual feeling 
of fiolidity. The stereoscope cmplovfl thia principle, and by 
givicg US picturea whicli exaggerate somewhat the disparity 
in tlie point of view of the right and left eye atfords us a 
Dio«t startling impreeaion of dktance and volume. Further* 
more, we converge our eyps more upon near pointa than upon 
far, and the museiilar rrtrain time brought abont may nerve 
to inform us of differences in distance. 9imilarly> the 
nmaclea coolroUIng tlic Icosen contract with varying degrees 
of intensity in tfie effort properly to focus rays of light from 
objects at different dirtancea. How far our consciouaness of 
these focufiEJog movements ie significant for our jutlgments of 
distance it is difficult to nuy. But it i& at Icai^t eloar that 
there are factors operative other than those Berkeley had 
in mind, and the genuinenewj of the optical sense of distance 
can hardly be seriously questioned. The eye is. in short, not 
merely a retina, it ie a binocular motor organ aa well, 
Nonnally, therefore, visual jH-rcrplionH are always fused stere- 
oscopic biuocular-ijiutor ciperieuees. 

We use in actual practice other forma of criteria for dis- 
tance. Thus, the apparent eize of the object is uaed a^ a elue 
to its distance. By the apparent size of a man wc may judge 
whether he be a mile or a hundred yards away, Con- 
TEMely, when ^'e know the diatanccT we can employ it to form 
an eatimate of the aize of an otijcct at that distance. Thus, 
if we kcow the approsimate di^tfluce, we can be fairly aure 
whether tlie person we eoe is a man or a boy. 
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The Meming siae of objects rurs roughly, bul not pcrciaely, 
purftllel with ihe she of tbo rotinal image. W« make a certain 
t-orijpeii!^iitit>n for objects nt couaiiJerable (JistauftB,* 

The disLinetness of the perceptual image is another crite- 
rion. Things seen dijuly, otiier things equals are judged to be 
far nwaj- ObjccU near at band atien dimly in this way, as 
during e fog, Boem much magnified in eizc, W& hare dim- 
ncfiSf the etgn of digtaace, conjf>irLed with a lar^ image, find 
we coneequently judge the object to be mneh largpr than it 
IB, becftUKE of its seeming dietaiJce- The contrary form of 
this confusion is eapericnced by persons going into the 
'mountaina for the first tiiue. The unaccuatoined almogpheric 
cleorncea retidere distant objects unwontedly distinct, and bo 
they are mi^^judged aa much nearer and much smaller than 
they really are. Our judgmentfl of di!:tQiice are scriouBly dis- 
turbed, also, when deprived of the asdigtanco of familiar inter- 
mediary objecta. Persons uracquainted with the sea are 
wholly unable t*^ guesH ace^irately the dirttanee of vesseln or 
other oUJct'ts aerosjii the water. Light aod thadow give us 
many trustworthy indicatione of contoui^nnd even the absolute 
brightness of the light eeems to affect our judgment, bright 
objects fleeming to be nearer tlinn those whidi are loss bright, 

laaccni&oiu of Space Feroeption, — Despite its general ac- 
curacy, cur vieua! perception in subject Lo sundry ecoeiitric- 

■ Moch iD>TiteT7 Laa been mjide of the fact that the Ima^ on 
the ivtliin in njwldQ iJnwn, nod atill we sec IhLnjra rljflit nHe up, 
Tbifl Irrelerunt womler la Mkc marvellinic bow wl* can see a 
a[>l»eri?. when tJie eortlmT wIIb reapnnalble for onr seelnff ar^ 
nrranged to e RhHTieleeH muBR The fact Is, we have no direct 
Iiereonal oonnolonsnefta of either retina or brnlo celh*. The 
paj/tihicttt Image Is a ihiti^ entirelj^ dldllti<jf trom ilie retinal 
tniage. T« ^icak of thin pByobknl loin;:!- a» baring une poJiLtlon 
rather thao anotht^t 1h riiuip]> tHiuJvjileiit tu Hayliij< tliut n tvT- 
tnln Bet of tuoikins nrp nwennary to phm ftoiu one part i>r It to 
Quother Ta pneH from wbat we call tlie bottom to the U>p 
uiennJi R certulii Aerlta of eye muvements, or bond moveiueuta, 
and so on. 
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tiee, the precipe causes of vliich we eannot pause to diecufts, 

'n znflQ}' c&seSf indeed, tlie rea£oii£ for tbem are far from cer- 

lirL Thua vertical lin^ are commonly judged longer tlian 

bjectively equal h<>ri2ontal lines. The upper portions of 

ertipjiUy eymmctrical figures look larger than the lower 

ortions. The prfnted letter S and the figure 8 illustrate the 

lUpplementary principle, that to make the top and bottom 

partd apppar of equal size the hottom one must be made 

^^^ larger. The spemiTig size nf ohjects is* afTeetj^l by tlieir su:^ 

^^H rotmdiDgfi, a kind of spatial coutraet evidently exi^Dg> 

^^H Figure 54 illustrates thie. We might mention many other 

^^B iob^Dcea, but space forbidti. 

^^^ In the egtalli^hment of effective eorrelationa among our 
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Fio< ^ The mfildle tinen of the two flfnircs are of equal len^h. 
To most obsfncrw llie Niwer nne eet-mfl aliorter. Tbia result 
is attributed to the ttintraat cfft.'et uf tbe ourrountUiiB lines. 

several eources of space perception, there rail be no question, 
aa we huve ppcviooflly inaisted, that movement is the great 
factor. Objeetti touched are, by the movement of the eyee, at 
the Bame time seen. The !,ufior|K>tition of one objeet npon 
another, and the &ncees«ive pasBing of one hand after the 
ntber over the thinga we toaeh, must rnpully nerve to build up 
elabtirate space pereeptionh upon the fnundatlon of local 
signs. Gome of vhich are vifiual and gome factual. Our space> 
as we know it in adult couseiou^nodd, is^ then, a distinctly 
1 ^mtbetic! affair, developed from two or three tliatintrt eensory 
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fionrcf^B, thrctigh the Lntermediatiun cf localising and eipTor- 
in^ rnoVL'mentfl. 

Space Li men. — We may add for those who are intcTOsted 
in the quantitative aspect of theoe matters, that the iJmen for 
epacc perception in vision hoa pcncrally been given at 60", 
this being the angular distance at which two lines can just 
be diBtingiii^hed na two, Recent expprinipnters roport a far 
umalliT Jingle, one nhservtr finding tlif linn^n nt 1^'\ another at 
2.5". In t«u<rh, the tlm-Hhold for tlie tletecting of two points 
aa two ie, for the finger-tips, roughly, S mm. The tongue is 
even more sen^itiveH Bnt this can hardly he called the space 
limca with propriety, for single points are felt as having some 
eitension. Apart from the tongue, the finger-tipa ore the 
moEt delicate taHual surfaces. Speaking generally, the deli* 
cacy of tactual space perception Boems to be a function, first^ 
of the riebnees of nervons innervation (those places which are 
most riclily innervated l)eing generally most sensitive), and 
.second, of practice, or use. 

Localisation of Sound. — -Although we may not admit that 
audit<>ry acntfationa are themHcls-cs spatial, wc cannot question 
that wc localise sounde with considerable oecuracj. In our 
view, however, this loealiaation occurs in the epaee world of 
TisTOC-touch-raoTemeut. The two nioet important factors in 
the localii^ation of sound arc, first, the relative amplitude of 
the Hound waves distrihuted l<t the two ear«, and. second, the 
acoustic compIc:^ity of the sound waves- If the right ear is 
more violently j^tiTnulatod than tlic left, wc locate tlie stimulns 
on the right eide of the body. If the two ears are etimulated 
eqnaliv, we judge the eound to Ijc somewhere in the meilian 
vertical plane, nt right angles to the line joining the ears. 
But of the precise point in this plane we are very un- 
certain. 

With sounds that have many partial tones, these tones, es- 
pecially the higher onee, are so affected by the bones of the 
head and by the external esr, that they reach the two ears in 
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distinctly different conditioiij save when tliej occur m the 
mBdian plane. In eoDsequeni^e the timbre of ccmplej^ Bounds 
differe with their direction; niid it wwrns quite certaiii that 
we employ tlieee differences in our auditory localisation of 
direction, and possibly also of diatanoc^ Oar auditoiy cdd- 
matee of diatanee, howovor, are iiiphly ineiaH. To pat it 
graphically, a sound on the right aide mav be heard as a fusion 
of tones a't'C-ds'/ by the right ear, whereas by the left ear it 
eould only l)e h<»aril as a fusi^m of o-b-r. Now if the soDnd 
be moved to a point a little to the right of straight back, the 
ligfii ear gets a-b-c-d-e, the left ear a-b-c-d. Our perception 
of the eonnd is of courw always a fusion of the increment 
coming from tlic two care. But oar illudtratton may ficrrc 
to flhow how these differences in timbre may act aa local 
indieeti- Most pei^on^ seem to make thoLr looali@atioD of 
sounds either in the fonn of visual imagery, or in the form 
of qufiiti^reflejt localising movementa of head and eye- It r« 
I piiSHible that rutflrjcouw wn^ations from the drum membrsue 
I are of ^me coosequence in certain locali^tions^ bnt the evi* 
I deiLce for this i& hardlv conclusive. 
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Space and Time,— Although certain of our seneations may 
not, perhapji, contribute directly to our oontefouf^no^ of space, 
all of them participate in fumishiog us our eenGe at time. 
We are probably ne\er wholly obliuoun to the feeling of pfLss- 
ing tinie, nnd no\r and then it monopolises oitr entire atten- 
tion. Unlike our perception of space, howeyei, our direct 
perception of time ie a very limited^ cramped sort of an affair. 
The eye pcrmita mh to range over the vast distancee of inter- 
stellar ^ace, but our perception of time, eo far aa it is an 
immediate fleneory process, never getd far beyond the present 
moment It Bccme to be be^cd upon our awareness of tlic 
occurring in com^iou^ne^s itaclf. 
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Primary CharaoteriBtici of Time Perception — We may per- 
ceive tlie pasaiog of time, either in tho form of a mere vague 
duration, or e» an intitvoi, de^ieinling upon whether we give 
our nttention to the fdlxng of the period^ or to its limiting 
stimuli. In eJtlier eoee wliat we become aware of is never a 
mere point of time* sliarplv iitarked of! from that which has 
gone before and that which foliowB. It is always a conaciona- 
ncPB of on extent of time which confronta us, however limited 
thiB extent may l>e. 

The Specioua Present, — This eonscioueness of the eensibly 
present momi?nt is often referred in us the *' tpeeioua present " 
— a plirase euggested by E. IL CJay. This 8j>eeious present 
eeeinh to owt its extended nature to the fai^t that objects 
which liare once been in eooflciousneea do not drop out in- 
stantfiueoiialj, but fade out oftpu somewhat slowly^ We am 
at any given moment, therefore, aware in the fringe of con- 
ficioufireee not only of that whieh a momeut ago engaged our 
attentiOTL but aleo of that whieh a moment henee is more 
fully to oecupy us. This perind of waning whieh our 
thoughtM display before pausing entirely out of the field of 
consciousawa is often entitlL^l the period of "primary mem-i 
ory," Id any case our direct perception of the paaaing oj 
time is flimply this proecaa in which from moment to mom( 
we become nware of the eoiuing and going aujong our eon-»] 
acioLfl activities. Evidently the scope of sueh a perceptual' 
proceea must be very eircumseribed. As a matter of fnet ouri 
direct, aa distinguished frmn our indireet and inferred, con- 
flcioiifjnees of tifjie never eseeeds a few fjeeonds. tTndi*r 
favourable eonditions it may mount up to twelve seconds or 
thereubouls, Vut nrclinnrily it IH miic!j sJiorter. 

F&ctcrs in Direct Feiception of Time. — Altliough all the 
scnaeH may be employed for tliie purpose, heariug ie thoj 
eenjsc from which we gain our most accurate direct perct^ption 
of time relatioua- Touch and the motor sensationfl rank neit, 
and in aetiml practice generally opcTate with hearing. If we 
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BTC attempljnp to jndge accurately the length of two time 
inten'ale we tend atrongly to tap, or make otlier rh^lhrnical 
movemeDts, and our jodgmeEt is mucli assisted by these move- 
ments. T3ie ahorttst interval wbtcli we can feel as a time 
period Lftwcen two sounda ia about 1-50 to 1-30 of a second. 
Sounds succeeding one another more rapidly than this wc may 
diatinguish as qualitatively different from absolutely eimul- 
tancoua sonndfl, but \^q hordly reeogniec them as temporally 
Bcp£rat€. Furthermore^ we may feel as euecefleive tvo 
stimuli which are objectively slmnlta neons. This is said to 
be true of the eombJnation of a noi^ and a light sensation. 

When tlie auditory stimuli follov eaeii other at tbe rate 
of leafl tlian 1-3 eecond, we at?m to eenae the sequence in one 
way. When they come ot intervala of 1-2 second to 3 
aeconda, we have a different mode of reaction. These letter 
wee we feel dielinetly as durations. Probably the sensory 
content of these durations h largely made up of kinsEthetic 
8en6atir>n6, eapepially from the respiratory museles. The 
fihort^r interval* first mentioned we «ente more as "mo- 
menta," although they may vary eonsidcraljly in actual length- 
They are in no tnie sen«, therefore, felt as mere points in 
time. If we compare intervals lonpcr than three ecconda we 
£nd ourgelvcB beginning to employ our eonseioufincse of the 
number of sensations, or ideae, which come into the mind, 
Wc tend to overestimflte very email intervals and to under- 
estimnte long intervfils. The region of relatively oorreet 
judgment may be called the indifference zone. This ia about 
6-10 to r-10 of a second, 

Mueh an in the ca«e of spaee perception, we judge richly 
filtod intervals as longer than relatively vacant intervale. 
"Empty time" ie a myth. We always have wme conscious- 
neas of change, so long an we art? {^nscioua at all. We are 
also Buhject tct iUu^ions and to the eSect of contrast, as in 
epatial processca. An interval seems shorter when preceded 
by a Jong interval than when preceded by a short one, and 
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vice versa. An interval bounded by intense Btimuli seems 
ahorter than cne with more ntoilerate limiting stimuli. If 
our atteatioD \s very mucli engEiged upon sorin" exp(?(."leil event 
we may perceive it aa coining before another cTent wliich 
it aetuall> followg. 

Gcnerully apcakin^, otir conacIoUBness of time, as such, is 
proportional to our interest and abaorption ia tlic occupation 
of tlie moment When we are boreal, aa in waiting for a 
train, or when ill» time ilragp. ouirhgenuflly. We may be con- 
Ht^ious of every loathwjme i ii(.Teiin?nt in it. When, on the 
other hfind, we ore thoroughly interested, long intervals ma/ 
page as in a flaeh. Certain drug's, such aa haehieh, have a 
curione effect upon our time perteption, lending a vastly 
magnified perspective to it, go that events of a moment since 
Beem agPB remote. Dreams ofton display a similar distortion. 

Indirect Time Perception. — Clearly our practical use of 
time relatione depends largely on other proces^^es tlmn those 
of dirEvt pfrcf'plion- For our eonseiouanesfi of the hour, the 
day, and the year we resort to the sun und moon, to clocks, 
watclieft, calendars and other indliect meane of information. 
Despite the faet that the subject doen not bcrar immediatelj 
upon prrct^ptioHj it will be convenient to add a few words at 
Uiia point upon one or two general features of our timo con- 
Bciousness, 

C^eneral Characteristics of the Appreheiuioa of Timo 
Relations. — When we recall inten'als of time which WOEgi 
to the more or less remote paiit, we Immediately remark a 
neeming parailoK. Intervals which actually passed very glowly 
for ufi appear retrospectively to have been very brief. Thus, 
a tBliouH illiites, wlien time palled upon us almo'it beynnd 
endurance, may in recollection ^ieem very short, althnugh W8| 
Actually know it occupieil wirf^ks. Conversely, interAak which 
pBflsed in a twinKling appear to us In memory as long drawn 
out. The rcHiiou fir the paradox i» obvious. Our feeling 
for the length of these reiuemherttl inter?ala depends npon 



SPATIAL AND TEMPORAL RELATIONS 



159 



the amount of content^ tlio niiniber dJ event**, which we can 
read back into them. The interesting interval* are full of 
such things, whereas the tcflious periods are charactcriaed hy a 
depressing flaincnc^^, which a£forde our memory little or 
nothing to lay hold upon. 

The change which comea over our feeling for the various 
intervala of lime as we grow ol<3er 13 an interesting and 
familiar phenomenon. In childhood the year aepras inter* 
minnhlpT the mouth majeattc, tlie week momentous, and even 
the day importautf ta aay nothing of the Lour. In adulL 
years all these periods shrink, tlie longest ooes moHl markedly. 
Our feelings for \ery ehort interval like the second and the 
minute, undergo no change of which we can speak confidently. 

Our notion of very remote times, whether thought of a3 
past or future, U gotten in an almost wholly symbolic way, 
like our notion of vast numlx-r.^. The diiTerence Ijetween 
2000 B. C. and GOCO B. C. ia a tliiog for vihivh we liave a cold 
intellcctuni flpprehenBioD, quite distinct from our feeling for 
the dJff».Tence between 1T7G and 18C0. 

Neural Basis of Time Perception. — Wc can say very little 
shout the neural hasis of time j>erception, and that little is 
largely of an inferential and speculative character. If the 
awarencsB of passing time rests, as we have maintnipeH, upon 
our cons<7[ouKnefis of the waxing and wtinrng of the thought 
processetij there should he s<ime fnirly con^itaiit phjise of the 
cortical activity correaponding to this conscious metabolism- 
We may suppose this to exi^t in the rising and falling of the 
pulses of neural activity throughout the various regions of 
the cortes. Time consciouBneaa would depend, therefore, 
upon the overlappiDg of the activity of various groups of 
neuronee. Beyond some auch vague formulation as thia we 
cannot go. Lot it be remarkcif, however, that the conception, 
though va^upH irt wholly intelligible- 

Phyaiological Time Bcnae.— In closing this auhject, we may 
mention two t^triking and pcrplt^ing peculiarities which many 
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pcreoiia posecflB. One of tbeec is the capacity for telling ■with 
great accuracy ihe proei^ liour, whether by day or hy night, 
without any recourse to watch or clock, and without any 
deliberate computation or cBtimate. The other is the ability 
to flwakeii exacUy at any given hour, without any preliminary 
disturbance of the aounJoeea of elcep. Both of theae per* 
forraancca probably reat iipon eome »ort of recognition by 
the cortical centres of the rhythm of physiological actiTilica 
conetantly m progreee in the body, hwt after all is said, the 
matter reniainfl something of a myBtery, a mystery which is 
enhanceil, rather tlian retiioveil, by the familiar attempt lo 
find an csplnnstion in " t^iilx^onscious" activities. It sug- 
gests certain of the eipericDcea met with in poet-hj'piiotic 
BUgppfltion. Of hypnotiam itc^elf wc ahall havo something to 
say in the Qnul chapter of tliia book. 



CHAPTBD Vin 

™agination 

d^ncTfll Piyehophysical Aoconnt of Re-presentttion. — In 
the lfl£t chapkT we ^aw (hat even in those psychophysical procN 
eeses where the ttense organs WE-re moat obviously engaged, 
the effects of past e:(perience were very crtoepicucms. This 
fact will Bii^geat at once the pn>balle difhcoity of estalilieiiing 
BUY ahsoJuk line of dcmflrcation between proccaacs of percep- 
tion and those Trhich, in common untcehnical language, wo 
oall momory and imagication. We sball ^d ae we go on 
that this diMculty is greater rather than le«B than oar iirat 
imprf^Aflians ironld indicate, anil it will h& well to coniQ to the 
matter with the underetanding that we are examining uarioua 
stages in the development of a common proce&s» rather than 
with any idea of meeting entirely separate and distinct kinds 
of mental activity. We colled attention to this aamo point at 
the outaet of our analysis of the oopiitivc functiona. 

Our study of habit brought out clearly the strong tendency 
of tho nervous system to repeat again and again any action 
with whic^h it bas onee Huceefi^fully reaponded to a stimulus. 
This tendency 'm peculiarly prominent in the actioe of the 
brain as dit^tinguished from the lower nervous centres and 
the peripheral nervea. The undoubted retention by the ner- 
vous organism of the modifioationa imprecscd upon it by tbe 
impact of the physical world, in what we call eiperienM| ia 
commonly designated "organic memory/' and forms beyond 
question the phyeiologieal ba^is of con&cioue memory. Thus, 
in pereeption, as we Imve just piwn, the sensory nerves may 
Liicig in eatdtationa of m novel a character as you please, but 
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the brain infliets on responiling to tbcse stimulations in wnjs 
Bti^estad by its provioua cspt^rience. That is to my, it 
pepi^ata in part some previous ctrcbral action. Similarlj", we 
obaerve that from time to time thoughts flit through dut 
niindB which wc have htu\ b^'forp. This we may feijl vnn- 
fiilcot, fnun the facts we esaniiued in Chapter IT., ineaii>i a 
repetition in sDme fashion of the cortical activitie* belonging 
to an earlier experience. Sometimes these thonghts are 
what we would commonly call memories, i. a., they are 
thoughts of eventfi in our past li^a which wG reeogniee ae 
definite!? portraying spGCific ospGricncefi. Sometimes thej 
are what we call creations of fancy and imagination. But 
even in this caee we sliall find it difficult to convince our- 
flelvee that tlie materials of which such thoughts are consti- 
tuted have not come to iia, like those of clearly recognised 
memories, from the f^torc-hoTi'^e of our past lirea. 

Although wo &hal! postpone the detailed examination of 
memory until the neit cimpterj and must therefore anticipate 
Bomewhat the full proof of our assertion, we may lay down the 
general principle at oneo, that all psychophysical activily in^ 
volvch a re instate men t, in part fit leant, of previous psycho* 
physical processes. Stated in terma of mental life alone, and 
reading the principle forward instead of backward, it wmdd 
fitand thus: all the conseioua proccfisee of an iudividnal enter 
aa faetore into the determination of hia eubacqueiit f^nscioua 
activities. With tliis general conce'ption io miud, we have 
now to analyse the special iorm of repreBcntation known as 
imagination. 

General Deftnition of Imagination, — The term imagina- 
tion, in its ordinary use, is apt to suggest the fanciful and 
the unreal, the poetic and the purely esthetic. We speak in 
Ihie way of great poema as "works of imagination." We 
describe certain ]>er!40Mfi as of imiiginutive temperament when 
they are eubjett to romantie flights of fancy, etc, TKprp im- 
plicatione are of course properly a part of the meaning of the 
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word, when employDd in ita usual untechnical Mnae. But the 
psychologist uses the term in a hroader way than this. In 
tlie preceding nhapter we tlispiiiiM^I thf ronM'ioir^Jnoss of ob- 
ject* preaent to tlie senses. I magi oat ion, in_tlie psjcholo- 
giat'a meaning, might he called tbe conscioiuneae of objects 
noj present to sen^e. Thus, vc cfln imagine a star which we 
do not see; we eiin imagme a melody which we do not hear^ an 
odour which we do not actually smell, etc. Stated in the 
more usual way, imaginatJon ponsist^ in the reinstatement of 
previous sensory excitatious. Speaking hroadlj^ both per- 
ception and imagination would evidently inrolve the con-* 
BciouBnesa of objects, and their primary distinction from cue 
another would be found in the physiolo^cal fact that one 
arifiCB immediate)}' from a seDsc organ stimulation, while the 
other does not. The prinpipal peyehieal diffefence we pointed 
out in fl previous chapter. The perceptual consciousness, 
which is peripherally originated, is almost iiiTamhly more 
vivid, enduring, and distinct thon tbe centrally iniliat?*! proc- 
esB of iniBgination, and seems to tis eoniehow more deimitely 
" given" to ua, to he more coercive. But the similarity of 
the one proceea to the otiicr is quite &s obrious, and quite Oii 
important, as their difference. The stuff, bo to speak, out of 
which visual imaffination is made is qualitatively the same 
kind of miiterial as that out of which visual perception ia 
made- Indeed, when we describe imagination as a conscious- 
nfisa of objects, we have already suggestetl tlmt which ia 
really the fact, i. fr,^ that all imagination is bafie<l in one way 
or another upon prsvwus perceptual activitiea, ami couse- 
quentlj the p^iyeliieal material wtii[:h we meet in imaginjitioa 
is all of a piece with Uie material which perception brings to 
na, and altcgether like it, aave that in imagination tlie 
fabric ia often much faded and eometimca much cut up and 
pieced. So far aa we approximate pure Gensations in sem^e 
experience so far do we have images reinstating approxi- 
mately pure qualities aa diatinct from objects, imagcu of 
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warmth, for intttanci^ mtiy hare in them relativelj little eog- 
gestiun of ol/J^t'tive character. 

Azialyaia cf Imagination. (A) Content. — If wc were to &ak 
a doEon persons to think of a rose for a few momenta, and then 
relate for qb the idcaa which had passed throu^^h their minds, 
we fihould find that eome of them had at onoe secured a mental 
picture of the rose in which the colour and the form were 
repr(?Bented with eonaiderttble flccuracy and detni!. Those 
pcrHons evidently got viaual iiiiagi's of the rose. Others would 
bave fount] lliat the word "roee" came at once into mind, 
followed by other worda such as ** American Beauty," " red/' 
"bud/' etc. These words would, perhaps, have been heard 
mentally, and together with this mental hearing the more 
acute observers would report for ns a similar consciouaneEe 
of the ecnsationfl of movement which arite from the throat 
and Jipa when one is enunciating the words. This group of 
persoiiH would have experienced auditory and moliir imagery. 
Still others would report a faint conHciousnees of the odour of 
the roHe, ffhicli involvea olfactory imagery; and a few might 
tell us that thej' fancied tbey got tactual images, such a^ 
would ariao from the thought of touching the soft pctala. 
It might occur, although wc should find thia result rare, that 
some individual would report all of thes^ images as parsing 
through his mind in sequence. 

It has been asserted that we have no genuine motor, or 
kinffisthetic, itnagWi l»ecau^ every attempt to think of a 
movement results in our actually making the movement in a 
rudimentary way; so that wc get a kins&ethetic sertsalloft in- 
stead of a kina^thctic image. There can be no doubt that 
this is often the caae; e. <?., the effort to think how the word 
**back" fiounde will by moat pcrGona be found to be aeeom- 
panicd by a definite feeling in the tongue and throat. Alore- 
over, there eon be no doubt that the normal procedure i^ for 
every kinrcEthctic ideational excitement to produce movement 
This ii only less immediatelif true of ideational excitement of 
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other kiada. Meantime^ there Beems to be no reason in the 
nature of the cA&e why we may not have kinnisthetic images 
in a form definitely dietingniehablc from the kintcsthetic 
ficnsations to which they may lead; and many ob^erverB in- 
siEt that their introspectjon TeriEcE the reality of theee 
iuiagos. 

ALH.'ording ir» the commonly accepted cloctrine there are, 
theoretically at K-ast, as many kinds of imagea as tliere are 
eenge organa. If our experiment be amplified an<l a large 
number of person* be submitted to it, we sJmll lind that it 
ie much easier for moat persons to secure with confidence 
aceurate and reliable ima^^es of the visual, auditory, and 
motor TflrlGtie^ than it is to flceure tlione of tlie gustatory, 
thermal, laetual, and olfaelory types. Later on we shall in- 
quire into the probable resson for thin difference. Moreover, 
we should find in the eanie way, i F we gathered Mtatistics upon 
the Bubjcct ae others have done, that many peraonHt even 
though they can with sufficient effort command various forma 
of imagce, actually have thtir imagination in its onlinary uae 
dominated by some one or two forma. Prom this obaerva- 
tion haa orieen the recognition of mental'** typea," and cur- 
rency hafi been given to the dlviiiion into *' audiles," '* taetilcB," 
"motiW/' ete- 

Thene types are, as we have jn=it pointed out, seklnm or 
never abfiolutcly exclusive of one another. But tlic-y indi- 
cate the prevalent form of menial material. With most of 
ns there appears to be a relntifely good reprcsectatton of 
several fnnns, especially the visual, auditory, tactual, and 
motor. In any event we find that specific images of one kind 
or anotlicr always constitute the contentj the material^ of 
imagination. 

Image and Idea. — It may aerve to clarify the terminology 
employed from this point on, if we pause to diatinguiah tenta- 
tively between the terms \jnaga and idea. So far as we have in 
mind the aensuoui content of a thought, 0. ^., its visual or 
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mditory character, we iwt* tbc? ttrm image- So far ae we wish 
:o emphasise in addition to, ar in difitinction from, this fact at 
w?nsuous constitution tlif jmrpiiTt, signjtli'ance, or inetmintf 
of the image, we une the term idea, Tmage^t and ideas do not 
trefer to two different ptatea of consciousness^ but to one and 
tlie aame etatc, h>okerJ at now from tlio side of scnaory char- 
acter and antecedents, now from tlic sick of mctmingp The 
jEiottcr ynil be diecuasGd more fuUy in our analjeifi of tlie 
'concopt- 

It should also he reiterated that in speaking of imageH as 
tlioiigli the}' were ilistiinl Tiienfa! events, we do not inean to 
imply thttt the ijnage constitutes Uiej whole of ut>uatioiisni«fi 
at any given moment; nor that thought ia made up of dis- 
connected bita of stuff caJlcd imagce. Wc are simply in- 
dulging the kind of abstraction in which wc frankly on- 
nouneod our purpOBc to indulge. Imeg^ mtrely represent, 
on the cognitive side, the more suhatantive momenta in the 
onward flow of couseiousnefla. They lise bv indiwMmihle 
gradatioQA out of anteee<]Giit con^iouB processes, and fade 
away into their eucceaaora without a vestige of ahrupt tieput- 
atioD- Moreover, any given image is merged in a setting of 
sensory proceeses representing tho momentary bodily eondi- 
tione, attitude, etc., of which wc made mention in discussing 
the phy si "logical acoompani meats of attention, 

(B) Mode of Operation of Tmagination. — If we watch the 
piny *jt our Jirmges uuiler dirfen-ut (.andiliona, we observe, 
n:!gardles8 of the seufie department to ftliitli they belong, cer- 
tain markc^d peculiarities whicli evidently call for separate 
cldflsiliration of s<ime kinil. Tu dreams, for example, there 
often appeai-s to Ik; llie utmoht eliaos in tlic fHwIii^in in which 
the images succeed one another; and when wt; have regard 
to their composition and character, they occasionally seem 
to be utterly noTcl and bizarre inveationa, the like of which 
we have ncTcr known in waking experience. The hobgoblins 
of nightmares, with their inconcic<]uential torments, are illufi- 
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tTfltioQs of thia sort of thing. On the otlicr hand, in rcvery 
our minde aoafionaLiv vandcr t>? amid traiiB of imagOE 
which are ooh^rent In their relations to one another, and 
which evidently epring from recogfniBflble eiperieneea, of 
which they are ia a measure faithful representations. Thus, 
the rp(^lWti*ins of a joiirrey may pn?^H through our minds, 
diverhififcd hy excursiotiH into conuected fields nf thought 
suggested by the various incidents of the trip. Can it be 
that these two forme of imagination are really identical? 
Is the prooesa which bring:^ back t3 mind the recoUection of 
the ^und of the multiplication table one and the game lO kind 
with that which Ie^d» to the sudden perfection of an inven* 
tion^ or the inspiration of a Hae verse? To answer this 
questfon in even a proviflionai way requires a i.']o8er examin- 
ation of the&e two tonus of iniaginatiou, to which peycholo' 
giatft have assigned the naraea "reproductive" and "produc- 
tive" respectively. 

BeprodnctiTe ImaginatiDn* — Reproductive imagination 
cnn^iJHts in the repretentfltion of perceptionsj or images, which 
have previously appeared in our conBcion£ne««- Thus, I may 
close my eyea and obtain a virtual image of the desk at whieh 
T am writing. Such an image would illustrate what p^- 
cholugiete mean by reproductive Imagery, iuaamuch as my 
imagination would in thia case aimplr repeat, or reinstate, 
some conscious espericnee whicJi hoe previously been present 
in my mind. Evidently at thia rate the great mas* of the 
events which we are able to remember would be recalled by 
meanii of reproductive imagination. Our ordinary memory 
proce«sp^ would be instancGB of reprwluetive imagination, ot, 
an it is pnm^'ttnios cidli-d, re-prewn(ution. 

Productive Imagination. — I'poductive imagination on tlie 
other hand involves the appearance in consciou&netis of 
images which have never before entered the mind in their 
present order and form. Thus, the visual image of an eight- 
legged dog might be called up^ although it ia reaflona1>ly eer- 
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tain that moBt oi ub h&ve never seen s^ch an animal, nor 
even tt picture of it. Such an jma^ would illuEtrate, in a 
rough way, what is meant by productivOj or eonatructivfi, 
imajTi nation. 

Now it is a favourite conceit of the untutored mind to 
auppOBe tliat it is posaible mentally to trpati? absolutely new 
materia^H for ideas, that it h possible to burst over tlie bounds 
of one'a pEiat experience and beget thouglita which are wholly 
EO^el. Tliifl ia a flatttTing delusion which a little reflection 
will effectually dispel^ although tlicre ib q distorted truth 
iinderlyin;^ the canity of the belief. 

In the case of the eight-legged dog it is elear that, although 
we may never have euonintered just such u creature in any 
of our adventures, the superfluouH legri witli which we have 
endowed him, wiiich constitute hie sole claim to novelty, are 
merely as legs familiar items in everj experience with the 
canine breed. 

The proiluetivity of odt imagination conaiats, therefore, 
in the modest feat of putting together in a new way ma- 
terials of a thoroughly familiar kind. There is, and can 
be, no question of our liaving originati?d de novo frcah 
elementa of the psychical imagery. We shall find a similar 
thing true of any inatancc wc might examine in which a 
genius ha^^ created a new pwiii, a new etatue, a new melody 
or symphony, a new maehine, or a new commercial proeMs. 
In eaeh and every ca^e^ i^tartling oa is the result, and novel 
Bfi may be the combination in it^ entirety, the elomenta which 
have been thus ingeniously juxtaposed are all of them 
drawn in one way or another from t!ie riehneas of the indi- 
iViduare previous experience. Productive imagination is 
Iproduetive, therefore, only within the liraifa set by the poBsi- 
ibility of eoinbining in new waya the materials of past statea 
lof conficiousness. But such limitaiinnn^ be it said, afford scope 
for an amount of originality and creative fertility whii^ 
far eurpasB any human accomplishment thus far recorded. 
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KelatioiL of Productive to EepToduQtire ImAgin&tion,— 

It appears at once from the foregoing statement tliflt in 
one sonee fill productive imaginfltion is really reproductive; 
and that in coEsequonM we have in the last analjais only one 
form of relfttiiiD obtaining between our present imagery and 
our previouH conflcTauacest^, StrictJj^ speaking this is un- 
doubtedly true. The differences which attract our attention 
to the seemingly distinct modes of imagination are primar- 
ily differences in the degree to which any given image, or any 
sequence of imagM^ actually rarreepond (0 the entirety of 
BOTne antecedent eonaeiotia event in our lives. When the cor- 
respondent^e is cihvioufi, we think of the imagery 88 reproduc- 
tive. When it is not, we are likely to credit it with creative 
characteristics, and justly bo, within the limits which we 
have designated. It only remains to notice one pecidiarity 
about reproductive imagery which K^rves to modify some- 
what the purport of our eoncluEion. 

It is altogether problcmatieal whether any image is ever 
in a til o rough -going way a inrre reiaHtateuient, nr ^.-petition, 
of a previous perception or image. I may to-day, for ex- 
ample, think by mean? of on auditory-motor imago of the 
word psychology ; I may do exactly the same thing to-morrow, 
and 1 ahnll then speak of having had the same image on two 
occasions. But it is clear in the Rrti; place that I cannot 
prove tliG two images to be really alike; for I can never get 
them aide by aide in my mind for comparison. When one 
JB there, tlie oth>^r has gone, or has not yel arrivi-d, as the 
case may he. Furthermore, if we turn to the conaidi' rat ions 
which we canyasstHl when we diHeu&Jed the operatinns of the 
cerebral cortex, we shall find reason for thinking that no two 
images ever can be quite alike. For we saw tliat our con- 
Bcionsncss, in which tlicsc images appear, and of which they 
are a part, apparently runs parallel with the brain activities! 
and it is quite certain that the brain, through ita constant 
change of struoturo and tension, is never twice in precisely 
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tbo same condition; and coiu^uently is usv^ in a. poeitton 

to lead twice to Ihfr same eJEtitation of consciousness. 

On the whole, then, it is i>erliapa nearer the truth to eaj 
iLet all imagination i^ productivo, rntltcr than reprodnctive. 
When wc tpoak of having lind the some image on ec^eral oo 
caaions, what va really mean is that wc have had in this 
way imftgM which we emploifBd to refer to the same object. 
Thry linvt' thus serrpti our purpose ipit^? as efficiently as 
they tould have done hy heing actual copies, the one of the 
other. 

The earoe thing ia more obviously true as regards any image 
which purports to represent a perception, l^'unctionally, 3& 
regards what it does for uuj what it eymboUBCB, it really does 
reinetute the porception; but it ie not on this aeeount neces- 
sarily an exaet copy of the perception. The distinction be- 
tween reproductive and productive imaginatiDn must not, 
therefore, be conceived of us reating on ultimate differences. 
It marks a practical distinction, which is useful m enabling 
ufl to indicate significant variations in the operations of our 
imagery^ 

SnccesBive Aiflooiation oC Imagee.^This is a convenient 
point at which to consider the principles controlling the se- 
quence of our imagoe, as Ihey pass through the mind. The 
so-called law of aasociation, which has pkyed historicnlly so 
important a part in psychology, undertakes to formulate the 
facts under a single general principle, i. e., the principle of 
hahit. Wc have mentioned in an earlier chapter the phenom- 
enon known oa simuitauceus aeeociation. The proceaa which 
wa are to examine at thia juncture ie designated aucceseive 
asaociation. 

The law of association aaaerts that whenever two images, 
or ideas, have been at any time justaposed in the mindj there 
is a tendency, if the firHt of them reciirs, for the other to 
come with it. Furthermore, the law a&iertfl that fio far aa 
concerna the sequence of ideationally aroused imageij, mj 
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image ever comes into the foreground of eonficioueneEs un- 
less it has been in aome wfiy connected with iu immediatp 
pfedecessor. The order of our thoughts is, in short, deter- 
uiintd by our HOtwtdeut eipLTif^ut'e. 

It IB clear to the most casual reflTOtion that this pnnciple, 
if true, must operate un^ler a number of definite limitations. 
We know, for eumple, that a given idea comes tDto the minii 
on one day with a certain set of accompaniments, and 
on soother occasion prefients itself with a wholly diffeient 
eaeort. 

How is such a vanation to he flceountec! for? If we follow 
Jamcw iu formulating the rclatirm in brain terms, we may 
say that the liability of any special cortical activitj^ auch as 
£, connected with the thought ar', to aroiiBe any other cortical 
activity, aueh as 7, connacted with the Ihoui^ht y^, ie propor- 
tional to the pcrmcabiiity of the pathway joining the bmin 
area« inTolved in the production of i and y. oji compared with 
the penueabjiity of all the other pathwayj^ leading from the 
brain area iuvolvfil in x to other regions of the cortei. 
(Figure Ha.) Now this penueability must be largely a func- 
tion of prcvlona use; that m to say, pathways which have by 
repeated employment become deep-cut in the brain tiflsueB 
will, other things equal, be most pervious. Stated in purely 
psychological tc^rms, thip will nipflu that th(» oftener any two 
ideas have actually been associated with one another, the 
more chance there will be that if the first one appears in 
conseiouanes^i the aeeitiid oue will accompany it. 

AmoDg the many factory which must affcrt this perme- 
nbility of the brain paths, three imporLaiit ones are easily dis- 
cernible. These are the frequencyj inlciisityj and receney of 
associative connection^ Imagea which have been frequently 
asaociated cridently must be connected with neural octivitiea 
which will tend, if once arouaed, to react in the regular 
habitttal way. Images which hare been connected with one 
another in acme vivid experience wdl be connected with in- 
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tense neural actiTitiofi, whose RiodificatioEks of the brain tJs- 
euee will therefore tend to he roktively rleep flnil permanent. 
In this caae, again, we may look, under the general operation 
of the prineiplfl of habit, for prnetically the whole of the par- 
ticular psyehophy^ita! actiTHy to I»e cjilfeil out, provftlt'il any- 
thing starts up the first step in the procese. Similarly, if two 
images hare Iicen recently associated, tlie pathways joining 
the Lraiii tracte rcsponaihle for their eccompanying cortical 

activities are likely to bo 
open ; and the rwurrence 
of tlie first inmge may 
readily bring with it the 
rei nutate ment of the sec- 
ond. WiiL'G we take ioto 
aceuunt the enormouB num- 
ber of our perteptnal ex* 
IJtTJ+mees nnd the varied 
riehuerifl whith they pn-sentj 
we fioe at once thai the num- 
ber of poedble aeeociatea 
which the idea of any one 
of tliese esperiencca may 
potoG3s is extremely largo. 

If the idea 7 times 9 pope 
into iny head^ it ib promptly 
followpfl by the id(»a G3. If, 
however, 4 times 9 comes to 
my miud, the next idea ia 
HG. In both caries thp idea 
f> is prrfwnt. but the buLeg- 




Fio, 55, AKboijph pntbwoFS Oxlet 
tfODn«(itlus tlte braJn proot^e 
tr with Chp iinilii |iroi>t'aK<'& a, 
i). r. ^, Einil V. i( th(> tiiiTljwjiy^ 
fii:tm J" [u 1/ l9 iriciFt? [lervk'niH 
thnn tbe uttiers, tLe jLcthUj of 
X la \ik(*\y to be followed by 
the activity of I/, 



quent a^esoeiate depends npon the speriHl eoncomitant with 
which the idea 9 ia combined in the antecedent thought 
process. In a similar fa&hion our memory of epecial words 
ill poetry dcpeudfi upon the U.ttal maj^a of verbal aseociatca 
with wliich they are surrounded. The word *^ mirth" occutb 
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in two of Ihp following liDi^, and taki'ii alunc might suggest 
eitlier ul Uie following' groups of wonls. Tfiken vith its 
predeceesora it rarely faila lo awaken its correct consequentfl, 

" And. If I ^[ve thee Uonour due, 
Slirtli* adujlt me of ILy crew> 

**Th4'w> deU;{hI)< If ttuni mri^r gl^^f 
Mlrlb, wUb Hjmt 1 maaa 10 live" 

Even if no factors were operative in Uie modiflcatioE of 
tbe general principle of association, other than those we hare 
already incDtioEe(I> we should find it practically impoesible 
Dver to predict with confidence vhot particular idea would 
eome to our mind a.t any epocial momenta The law of asso- 
ciation is not, thi'wfore, a principle of prediction, but simply 
a formula for rendering intellfgihle in a schematic way the 
nature of the influences which control the order of our 
tlioughts. 

It remains to remark one further factor of equal impor- 
tance with those already mentioned in itfi effect in determin- 
ing whfLt aa^eiated eh&]\ recur with an idea at any given 
time. Tliifl h oar momentary interest, the prevailing ten- 
dency of our attention. If our minds are dominantly en- 
gaged upon any line tif thnuglit, as wlien we are wrapt up in 
some aLsorbiog problem, or plunged in some profound emo- 
tion, the idcaa which flood our minds are almost wholly ench 
OS enetam intimate rclationa to the matter in liand. When 
we are overcome hv sorrow all our thoughts centre obout oar 
grief. No other thonglits can gain a hearing from us. And 
the same thing is true in varying degree of any intense 
mental preoccupation. We see, then, tliat the principle of 
a»40ciationj or cortical haliit, is modified^ not only by the 
changing relation* among the fartors of poet experience al- 
ready mentioned, e. fj,, audi as fre^iuency and recency, but 
al^ by tlie preacnt peychopliysical conditions reflected in 
eueh thjngig as our attention and iatercst This means, eo 
far as concerns the brain, that tbojse pathway* are normally 
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nioi^t perviouB wliich connect mohi intimately with the ontiro 
maes of ongoiug brain processes. Tfie afltonislilng vjigflriefl 
of dream consciouflncHa illnatrate what may occur when all 
dominating purt:ofie is removed and the aswciatiYe ma- 
chinery is nllowcd to run wild and imcontroiled. 

Psjchologista have been iritereetod in various tjpeB of asso- 
ciation, whieb they have called assncjatioo by contiguity, 
aBsociatinn by simifarity, i^ritrast^ clr. Association hv con- 
tiguity is essentially idcnlical with the process of which we 
hnve been speaking heretofore. ,1 suggeeta B, not because of 
any intsmal connection, but becnunc tfic two have often been 
contiguoui^ to ODC another. This contiguity is originativ per- 
ceptual in charaetyr- The objectfl ore actually present 
together to the pliyeical sonses. All Hi?.soc]ation is primaritrf 
depentTcnt upon the contiguity of perceptual objects, as will 
he readily npj^reUended when the dependency of images upon 
pprceptfon h rpcnlleH. 

Ideas appniiintly follow ane another at times, however, 
which could not have been previously experienced together, 
and in certain of these eases we remark at once E,hat the two 
thjiiga auggested by the ideas arc similar, contein an internal 
element of connection. We meet a total stranger, perb&pa* 
and instantly observe the similarity to some abecait friend. 
Puctrj' owes much of its witchery and charm to the delicate 
and uuuaual rcecmblantxs %v^hich tbe poet dctecte loi na, as 
when he eaya : 

"So gladlr> from the soogs or modern Bp«cb 
Aleo turup , . . , . 
And Ibroiigh the miiBlc of tbe l^tiguld boDTB, 
They hvur, like occnii on a WceliTO bench 
The surge ami thnHdi:r of the Odysaey," 



All the more i-onspiLUoua forms of genius seem highly 
emloweil wild this typ*^ of BJ^PociaUon^ whieli is undoubtedly 
a genuine forra of mental activity. Wc shall err only if we 
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BQpposc the eimJIarity to be eomchow the caxise of the associ- 
ation. As a matter of fact we always observe the EimUarity 
after the aBsooi&tion hag ocotirreO, not before, &= should be 
the ca^ if it wipre strictly speating a caoee. Jamrs suggests, 
and tbia seems as plausihk as jui^thing yet pnipose<l, that the 
brain activities involved in thonghts of two similar thioga 
are in part identical, and that cone^iifatly wc have in their 
soggeation of one another a further instance of the principle 
of cortical habit. (Figure 56.) The brain proceafica a: and 
t/, having the aimilar thoughts x* and ^' ae their conccmitaJitSj 
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a oommon brain actiiity s. When £ ie active, there Ib 
tinw ft chance that tbe excitaticn of x may Btir up y, to which 
ff also beiongg, Oftentimts the elements of likene?^ between 
two ohjects are several, as in cases of personal resemblance. 
On other o<xasions the resemblance may reduce to a single 
element. But the principle of explanation ia the same in 
either cose. 

Asgoeiation by eontraet ia really a modification of the con- 
tignity and eimilarity classes. Thinga are not felt Bs con- 
trasting nnlesB they bare eome element of likenese^ and to 
feel thia likenesa and difference commonly JDvolvee experienc- 
ing tbem together, as when we come to remark the contract 
of black with white. 
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Mies Calklne has poicted out that in cortaTn flflRfHHntive 
sequences the imngp which comes into thu mlml i-ntirelj ilis- 
places the one whirh ]in;viously IielJ away. She calls tliiH 
type of case desifcient associatioa. In oiher cases, however, 
a part only of Uie departing im^gc is lodt, the rest being 
tuton up into the new image which eucoeeds it- This she 
cbUb p<?rBiBtent flueocifltion, Thia aralyfiie ewms to toneh 
u[xin a real distinction, but it clearly introduces no baeal 
alteration into the j^enprBl nature of the principle controlling 
the ideaiinnfil F4r4|ui'ncp?J. 

Qcncab and Fnnoticn of Jm&gtTj. — The best due to a 
correct iiudcr.stiimling of the function of the image is to be 
gaJBcd, fltt in the ca&c of all nrpanic activities, when poeeiblc, 
by Gxamiuing the conditions of its genesis, ita appearance 
upon the field of peyehopliyKical pn)cest?es. 

In several of the precmling chapters we have examined the 
erideuce underlying our theais, that ciniHeitiutines* appears 
at those points where the purely physiological uiechanismB of 
the organism prove inadequate to cojje with the requirements 
of its life- Via have seen how the organism is endowed at 
birth with certain eataUliahed scnflory-niotor neural pathwaye, 
by means of which it is enabled to respond w^ith appropriate 
movGinonte to certain primitive kinds of stimuli. We have 
also seen how, at the places where these rosponses are found 
jnsullieient, senaory eonacio^lrtne&^s appears; and wo Dmi, flrat, 
Tagije eensatioa proeessce, and then crude ijereeption. We 
have a]so noticed how attention, working upon this crude per- 
ceptual matriSj aucccede in difTcrentiatiug it into the mul- 
titude of qualities and ohjcota which constitute the world of 
tho adult. In Boekiag to detect the appearanci^ and the 
function of imagery, vre must rciocnibcr, then^ that from the 
outMt of life organic activities are in progress and the scn- 
ftorj-motor activities in particular are in full swing. Each 
Bcnsory Btiinnliia ia producing movements, which in turn 
are productive of fresh sensations- It is out from such a 
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cycle f>f onward moving coordioation* h» these, lh*»refore, that* 
the image emerges; and if our provious bypotheaia ia reallyi 
od«]natf* to all the factSr it must be that the image ie called I 
forth by sonie neeJ of the organiBm which the proreasee that 
we have alreaJj described are incompetent to satiefj. This 
is undoubtedly the case, and wc have only to obaervc the eri- 
dent limitations in tlie capacities of the perceptual proccsaea, 
taken by themaclvca, to discern certain of Iho fnnetions whicbi 
our images subeerve. 

Perception enablee its popsessor to register in conscioaenesal 
the partieiikr object momentarily preseDted to the senses. But 
if conscimifloeaa never advanced beyond the merely perLfptual 
etage, it is not apparent that it could serve to develop Bva-I 
tematiscd and intelligent moycments of response to environ-i 
mental demands and op|>ortnnitics. We ehould always live in I 
th« immediate preficntT and our minds could consciously look' 
neither backward nor forward. ?J'ow it is in the image that 
we find the psycliieal meehuni^m for actompliflJiiug both these 1 
highly iitipcr riant fun(.-tIonj4. 

If an organism ia to be in the fullest possible measure 
master of its own fate, it must be able to bring to bear upon 
the incitations of any particular stimuhs all the informa- 
tion which it? h'ltal experience will permit. Its response 
must thus reprewnt, not only the intrinsic tendency to overt 
action, which helonffs to the stimulus itself, but it must alao 
represent and e^rcse all the tend^^nciea to movement which 
remain as the refluU of yielding to previous incitations, Un- 
le^ there be some organic arrangement of this kind, by means 
of which each act ma}' represent with some adequacy the 
product of nil related experiences fn the past, one's actions 
wiiuld be as purely reflex, or as purely hapbazar*], a^ those of 
tlie least developed creatures. It m obvious that mere per- 
replion — althoLigh, as we have notfcejl, it does embody in 
a certain way the outctmie uf antwedent conseiou«npiw — does 
not in any auScient manner provide for 6uch a focussing of 
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onc^8 pact experiences upon the st'loction of specific ads, a& i& 
dcmandLHl by tlie best Bccommodatory re^poasei^. Without 
the image wg might make canny appropriate rDactioos, but wo 
flhould bIso make many more inappropriate onw than vc 
now ilo; nnd iiny develop lueiit of intt^lligein^e, in the proper 
eense of the word, would be impoasihle.* 

The image is, then, the primarj pejchicftl proceee by racane 
of which we bring into mind fit need the eipcriencca of the 
pft^t. It is alao the moans by which we forecast the future. 
If I wiftb to remember what I read yesterday, I accompliah 
it by sumninning images whiVh reprtffient the experience at 
iHitue. If T wish to decide which of several line* cif conduct 
I had best pursne, or which of ecveral possible acts my enemy 
is likely to hit upon, I do it in either caac by the uttc of iniagca, 
vhich aerve me in my tentative prognostication. These 
inapes may of conree be of any variety, but in my own cose 
they are likely to be largely visual — images of objects, or 
ficenee^anc] nuilitory-motor images of words, for my owe 
thinking goes on largely in these terms. The image thua 
affords u£ the method by which we ehake off the shackles of 
the world of objects imniediatcly pre&cnt to sense, and secure 
the freedom to overstep the limits of space and time as our 
fancy^ or our nocesaity, may dictate. 

If we have correctly diagnosed the chief function of onr 
imagery we may be certain that it makes ite firet appearance 
at a very early etage in the conscious life of the human being, 
For obvious rcosone it ie not possible to designate the precise 

*lt Is not <:ertalii that ii^ animals the effecfa of plcnaurc and 
jiflln niiiy not at times ojienitp to liriHlm-^ tbe fieiuUlaiice o£ 
reflective Lntelllgeuoe, by difH.-c>ura^i[iy eomc acla and eQCOurag- 
la£ others, without th? Intenxialtloji of anj deCulte Euiaeeiy- On 
tbe wboie. iiowever. it \s didlcult to hollere thnt scime VJi^ue 
COtinlerpnrt of the linngo ia not preBent. |irovlded the action be 
not really dtpcuJeut u[nm veiled rellexes. Tbe liuiww^lbiJlty of 
mapecting directly the animal oouHc-louanoss renders olL do^mat< 
lam upon such ^aeiitioDB unwnrrontublc. 
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mDimeiit m the unfolilJiig of the lifr^ vf llie mmd at which 
the image is clearly and dietinctly differertiated from the 
va^e matrbt of seneofT-motor aotivitiea which we Lave seen 
choracUTi^mg tlio first cHpcrienc<?e of the ohild. But we may 
be contid^Qt that it is begimiu:^ to emerge in eome s^dbq 
departments, whenever we si-e [jnmistakaMe signs of volition, 
say at about the twelfth week tn ia<>st ehildren; and there ia 
DO re^.^n why it may not be preMut, in n crude, indefinite 
way, from the beginning of eartra-uterine life. 

The Training of Imag'crr, — The development of imagery 
in the main runs paralJel with that of perception, with which, 
OB we saw in the prcviouE chapter, it is \cry intimately con- 
nected. It holds to reason^ without any elaborate jvistifica- 
tion, that If any sense organ ia allowed to go imnaed, or is 
ufeed infrequently, Uie imflgery belonging to that special aenee 
cannot develop freely. In uonfinnatioo of this general asser- 
tion we hare but to notice that the imagery which most of 
cs find we can command with greatest accuracy and flexibility 
is that belonging to the pcrecptufll proec^cti with which we 
are mo^ intimately familiar, 1. e.j vision, hearing, movement, 
and touch. Compared with these^ our images of temperature, 
emeli, and taste ar** relatively irapovensherl. Moreover, chil- 
dren who lose their sight before they are i\ve yeaxB old coni- 
monly lu^^e all their visual images, thus ezlubiting further 
evtdenee oF the connection of the image with ^ense organ 
Bctivitity- NeverthclcBa, wc have to admit that we display 
individual peeuliaritiea ami preforeacee in the kind of imageiy 
which we employ that cannot be satiefaetorily explained in 
terms of sense organ activities. The eye and the ear may 
be need with indifferent fre<]ueney and elfectiveneBS, and still 
the imagery be dominantly of either the visual or auditory 
kind- Differences of ibis sort probably rest upon UBassign- 
able structural variations, such as thoae which determine the 
colour of our eyes. 

If we examine the type of devclopinent which characterises 
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the growth of any spwjal form oi imagery, such, for i?xample, 
as tin? viaua!, we wliull fiinT that two <listinrt terndcniziea are 
dist'Grniljlc. We find (1) that the number of objects wticli 
can be Biniultaneously viendised incrcasee, and (2) that the 
Tividneas, detaH, and detlnikncss of the imngc iDcreasea, It 
IB o^toQitshint' to observe how rapidly tliie capacity for vieualiH- 
ing unfolde in reep<jnse to n little systematic effort and prac- 
tice. By devoting to tfie iaek a few minutes each day for a 
week, one may learn to Tihualiae with great detail and nv 
inarkftbk accuracy the form, &hv, colour, etc, of even large 
and complex objects, Hucli, for exarnpli-, as great buildings. 
Generally at the outset we find that our images are relatively 
faint, meagrv, and unBtahlc; they Jack vividncsa and veracity 
in colour, detail in form, and appropriate dimcnfiiona in eiac. 
Imagea of other varieties, auditory, for inEtnnte, are eimilarly 
defective at tunes, and yield as & rule to diseipline, with a 
corresponding form of devt-lopment. 

But after all, the ijtipnrtflnt development of our imagery is 
nnt t^ he found by inquiring for such ohanges na wo thufi 
detect, when we consider it of and by itself apart from ita 
place In the totality of psyebophyeical activity. The essen- 
tial thing is tho increase in the de:;sterity witl: which we em- 
ploy it, and the groutJi in the efficii-nty with which it eervefi 
its special purpose in the economy of the organism. We have 
[[■already cominenled upon ita principal function. It is the 
[Ipwychieal device liy which wo are enabled coaticioualy to 
focalise upon our acts t!ie le*i8oa'^ of our previous relevant ei- 
perienceSj and tlirough which we forecast the future in the 
light of the pa£t. 

To perform this function with the greatest ease, prompt- 
neaa, and efficiency is tho goal toward which the develop- 
ment of our imagery tends, both in. tboso coses where we, 
as pE^'chologiets, purposely bend om* efforts in that direc- 
ilaUt and albo in tboee enaeg cliaracterisiog ordinary prac- 
tical life, io wliieh our attentioa if oonceotrated upon, and 
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absorbed In, the execution of uonie net, and for the momeat 
ja ohlivioue to the meaofl empIoji*iL 

We have already, lu an earlier chapter, ouilined the general 
nature of thia development, and we need hardly do more here 
than refer to the significant facia, and cite an instance or two 
of the proeees involved. If I wish to eK|>TO&fi eorae propoii- 
tion with the greatest pofleible force and elearneas, I go about 
it bj calling into mj mind auditory-raotor word images. 
Clearly T night use other kiuds of iiuagiiry without affecting 
the relatjuDd which we are now cjamiaing. As a matter of 
fact I generally um, as do moat persona under these condi- 
tions, auditory and kiun^thctic imagcn'. From among thcee 
word iraagct? I eelcet that oombiration whieb appeals to my 
judgment as most approprinte and olfcetive, Ev^idently the 
enrcess which I achieve will be in port conditioner! by tht? 
extent and riehnertrt of the images which 1 am actually able 
to timimon. We speak sometimefi of persons poeeeeaing a 
rich vocabulary. In the ca.'^e of our illustration, my poAsca- 
sion of o good Tocai/ulary nkcans, when Btato<l in alrictly pay- 
chologieal terms^ that I ean eomniand a large and elTective 
group of auditory word images , 

As a child my imagery of the verbal kind ia neeeasarUy 
circumscribed in atnoimt and phlegifiatic in opE^ratiun. When 
adult years are reached tlic amount of the available Imagery 
i& ordinarily much augrncute^i, but anlesH there he discipline 
in its actual v««. it Is commonly found that much investment 
of lime Jind effort i& needed in order to uecurc the best and 
most cAprceeivc tcrma. The only real and infallible meana' 
of training one^a imagery for aucb actual operations ia found 
in the definite uac of it, either bj writing or speaking- Frac- 
tic© ifl bore, m elsewhere, the one invariable elue to the higheet 
attainable eueceue. The buj^ince^ of £ueh imagery is always 
lo l)G found in some act, and the only way to develop it and 
make it reliable and efGeient is by working it. For various 
reesong, which we need not pause to discuss, the poasesaioo 
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ci A good Toeabulary for writing purposea does not neces- 
earily carry with it a nvh vooaUulftry for epeakiDg; uDtl in 
less degree tlic converse is true. Oae commonly requires 
Beparatt training for each form of avtivi^, if the best results 
are to be attained. 

Whon we wore diecuesiDg tlic principle of habit we obflerved 
thflt all Eiieh ooordinationp ae those which we have just men- 
tionett tend, nnder th<? ialluoncN? of praetice, to become essen- 
tially automatic; and that eoQf^(?iousnt?sa cooheqiiently tflnds 
to lUaappear from (heir control. If this be always the case, 
the idea i^ at once nuggeated that in such a proccM as is 
involved in our illustrution, u f., the pr<>ecafl of linguistic 
expre^ioE, the eame tendency should be in evidencCp I be- 
L'eve this to be actually the fact, and I think a little obeerva- 
tion will confirm the position. \\'q shall have occasion to 
examine the question more at longtli when we discuss later on 
the relation of kn^age to reaflonirg, hut a word or two may 
properly he inserted here. 

Jufit in the degree to which our linguistic erpreesion 
InTolTCB thoroughly familiar ideas, and deals with familiar 
Bituationsj do we find our conscinugness of dcBnite imagery 
vague and indiatinct. A student inquires: ''What did you 
mention as the date of the battle of Waterloo?" Instantly, 
almost without any definite conflciouaness of what I am about 
tc say, T find I have replied — " 1S15." Rut when the eipres- 
sion is of some relatively imfaniiliar idea, when the thought 
presents the possihility of m-veral discr(»pant modes of wtter- 
ance, I promptly become aware of iirjagery. Net always yerlail 
imagery of course. That coiifii deration is wholly secondary- 
But imagery of one kind or another T alwavH find when the 
coordination required cannot Ije executed in the purely — or 
almost pureiv — habitual manner. If the situatioDs with 
which we have to cope by means of speech were more widely 
fiscd, inatcad of being, as they arc in fact, relatively unstable 
end duid, relatively chanj^'cable, I see no reason to doubt that 
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speech, like waUdog, might become ceeentiaily automatic— as 
I believe it to be in part already. 

SummonsiDg, then, we may gay that all imagery anse«' 
o{it of perceptual activttiee, upon wblcb ite appearoDce is, 
therefore, most immedifitely depent]«iit; It develops by luej 
in the actual procei^se^ of controlling action, and develops its 
real fqcctions 10 no other way. This aceounta for ita appear-. 
BTice in greateat profusion in conneetion with those Benaej 
processes which arc most significant for human life. It tenda 
to drop away after it has eervcd, in the general congeries of 
confioiousnefiB, to cfitabLieh effective babiU^ It only remains 
to add, that wbile it arisefi from perception, it also reacts npon| 
perception; for we perceive with fresh vitality those objects^ I 
qualities^ and relatione for whidi we po^aefis distinct images.. 
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BTcmory and Imsgiaation. — A conaidcrabfe portion of the 
mental ovtots which wo oAamintd in the la^t chapter iw 
instancea of imagination, might with propriety have been 
described ae phasoa of memory. In uiir wunrmm iiwe of the 
term " mem Dry," we mean to indicate siu-h process^ ob 
icivolve recoUettioQ in any iaiihiqn whatever. We aay in this 
way that our memory informs ua that Napoleon vaa impria- 
cued at St. ITelcna; that 8x7— 5G; t(mt yesterday was rainy, 
etc. We also speak of rcmomberiog tliat on a certain occasion 
we made a certain remark to a eertnia individual. Evidently 
these illustrationB miglit aU be described as oaaea of reproduc- 
tive imagination, for they all involve reproductive imagery, 
|We may be reasonably sure at once, tliPii, thtLt ir^emory and 
liniaglnation Lave one point at Jeast in common., i. e., the 
|image> 

But there la one important rlifferenec between memory, in 
the more prceiae meaning of the wordj and mcro imagination, 
which makes it desirable to devote a separate chapter to its 
atudy. We might go on indefinitely having similar, or even 
identical^ imagei^ jioss through our minda, and, if we did not 
rcfOgniai thein as hnving hct-n previously ^wrtions of our 
experience, we bIjouM never in any etriet aense be able to 
apeak of our having a memoiy process. In memory, our 
conscioUKocfia net oi\\y ro-prt^seota old ciperieneca to ua, but 
we flri> aware of xho Imag^a thus brought to ua as actually 
standing for items of our previous states of eonseiousnesst 
If I am turning over in my mind the wisdom of making a 
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journey to India, tbe tlioughLs irLich come into my mincl are 
brought there by eome form of reinfitalement of knovlcdgc 
which I have gained on some earlier occeaion, Piwluctive, 
or reproductivo, procoiaos of inmgcry arc ot vt^rk. But my 
flltHntton may he wholly monopolised with tlie reference of 
theee tlioughts to the future. They may not at any point ifl 
ray tlilnking present thi?mty*lTes as mprt* exponents of my ant^ 
cetlent CApcriecL-es. I thiok nf India sp an Interesting 
country, ami my attitude ia of course Jeteniiined by tliinga 
vhieh I have previously learned about it. But this fact of 
my harinjj gotte** my information in some moincnt of my 
earlier life may drop wholly out of eight in niy enthufliosm 
over the knowledge itself. Clearly, then, there is o distinc- 
tion between the mere reapppHranoe of idefls in eonseionBiiesa, 
and the fat-t of memory, as involving Tecagnition of tbeae 
idea^ flfl elements in my omn past history. 

Definition of Uemoiy* — We may define memory, then, with 
more prcciwnees tlian ve haTC before attempted, by quoting 
Jame^ vorda. "Memory proper — U the kjiitwiedffe of en 
event or fact, of which meantime we have not been thinking 
with the additional omHciouhueJis that we have thought, or 
experir^nred it hpfftrr" 

Attalyna of Memory. — Let xie take a spedfie uiBtance of 
memory tLS thus defined and eiflmine it Suppose we attempt 
to recall wliore we were and what we were doing at 10 oVWk 
on the fifteenth day of last month. Urdinarily wc shall be 
obliged to begin by remt^aibering upon what day of tJie 
veek that month begnn, nnd thi^ in turn may require our 
peroemboring upon what day the present month eame in. Let 
QE enppose that we find in thi^ way that the fifteenth of the 
preceding month fell upon a Tuesday. If our life ia subject 
to a Jised routine, Ihie will generally suffice to give us tlie clue 
to our whereabouts and doings at the hour suggested. After 
B monjenfg reflection we remember, perhaps, that we were 
in th<: library reading American hiatoiyj and npon a little 
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more reflection we njfty recall what other persons were in 
the roonj, and what portions of the ie:it we were reading, 

U«iaory and Asaociatioiii or Ceiehrd Habitn — Thia aoalysia 
at once itvettld wJuit ivc thaW lind true ;n any case we may 
select, i, ?., that we call back our icemory ideas, or imagee^ by 
meanB of ideas which are aeeooiated wilh thera. In order to 
solve the problem aet us by the quistion in our illustration, 
ve began by calling into mind ideas which we knew to be con- 
nected with the solution. In this way, little by little, we 
obtain the clue to our occupation at the time auggested. 
Memory depends^ then, for its operation upon the principle of 
association, and this principle is in the lust annly^^ij* identical 
with the law of habit in the cortical proceeeee of the cere- 
brum, as was shown in the previous chapter. 

Memory and Imagery, — If we inquire into the nature of the 
mental content which has psssi^d through our eoaseiousness 
ID any such case of memory, we find tliat it la made up of 
images — visual, auditory, motor, etc. When we reach the 
goal of our endeavour, and succeed in recalling our prcfience in 
the library, we diacover that the content of our thought ia 
not only made up of imnseB, but that over and above this 
fact i& to be remarked the peculiar character of the imagery. 
Just in the measure in which our recollection is detailed and 
confident, we shul] ordinarily limi the imagery proruM* and 
exact in its rejiresentation of the temporal and spatial order 
of the e^'ents and objects prt«tmt to conscioiisDej« in the 
original experience. This couaideratiun afforda 13», therefore, 
a practical distinction between the imagery involved in mere 
reproductive imagination and that employed in memory, 
We can syniboliae the matter a^ in the accompanying diagram 
(figure 57). In reproductive imagination tlio image X 
brmga with it cnly the images Y and Z^ aod these are 
insufficient to give it a upeeilie eelting in time and i^pac-e. In 
memory, th« image a brings with it the eitcUi^ive cluster 
of imagea b, c, d, etc-, which serve to reinstate with 
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flome approach to completeness the experience which they 
purport to represent- There is commonly a difference, then, 
both in the qunntitr and the character of the imftgery found 
ID memori; as distinct from reproductive imagination. All 
Tnemory ia rpprorluctive imagination. But not all reproduer 
tive iniaginjiLiLin is itienidrj, an we hate defined it. 

Mcmorj and Eect^nitiDn. — One still mom Imporhint 
peculiarity is noticeable id tliis case of memory vhich we 
arc analysing. After we liave, hv meaiiB of associated images, 
gotten into mind our whereabouts and autd at the time named^ 
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and after the imagery portraying onr dtuation has Wn 
developed in consciousness, it is ettll nccceaary. if thie h not 
all to be futile, that we should rocagniso, identiftfy and aasent 
to the ima*;>.'e Ihiis broup'ht b<.'fope our notice, ae indieatin* 
the actual experienc'e to be recalled. This fact of recognition 
we have pri'viou'dy emphimiwMl ns a distinguiiijhiiig mark of 
infmon, when c-iimprired with Ini a gi nation- It seema to l)e 
an ultimatt^ and unanalytiable property of conseloui^ncas. But 
howeTcr much it may baffic our attemptti to disaect it, there 
can be no question of its fundamental import, and we must, 
accordin^'ly Uk^ account of it- 
Memory an OatgTowth of Hec option, — It Bwma on the 
whole pr*thable thul iiieintiryj iti the me:iiiing of our dtifiiii- 
tioD, liaa grown out of a trvider procet* of ret-ugnition which. 
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althoiigJi it ia now oo longer *>lv propriL'tJir of the actiTilj, 
still accompanies the memory act in its elaborate forms oa a 
basal and mdispeLftabk characteriatio. If wc examine, for 
txarapk% the adione of an infaot, wc vitj ce.Tly observe Gvi- 
deiicce of the rceognition of objcets. Thus, the mother's ffloe, 
tho eoundB of preparing fcod^ the contact scQJifltiona 
oeeaeioned when olothiag i^ put on or off, are all of ihern 
re(Mgi]i9ed at a period wlieo it would he hazardous to assiiirie 
that any inilept^ndtrt memory iinagerj has as jet become dis- 
engaged from the general sL'neory continuum of conBcioua- 
QGSSr Clearly then, the recognitifm proceas may begin with 
conscioue events whieh ate dominantly of the eenaory and 
pcreeptual Jiicd; whereaa cur contact with it thna far in our 
Ftndj haa be&n primarily in conneotion with representational 
activitie>^ of th** pentnilly ioitiated chiirjuttT. 

FayGhophysic&l Canditiona of Sensory RecognitioiL — When 
we consider the neural conditions under which sensory recog- 
nition ariae^ in tlic youejj babe, it is ininicdiatcly auggeated 
to us that tecognilion depends primarily upon the recscita- 
tion of pathways in the nervoub syatem over which nervous 
Impjlsea have previously travelled. The psychical thrill 
whieh sueh stimulation seU up ilndf» an eeho in the organism, 
which Ib probably tlie l>eginning of n*cognition. If we taire 
this fact of recogoitirm. in conncc'ti*.m with tlio other fact* we 
noticed when descTJhing the Ix'giuiiinfr:^ of habit, we nliall 
aecuro a deeper insight into the mode of development peculiar 
to the process here at itisue. 

Take the <]atie of a child learning to recogniee its motliOTp 
At first, when the mother takea the ehild up to be fed. tho 
visual, tactual, and ^uetutoty stimulatioiie aet up misceilanoona 
raorementa which are in the main uncoordinalcd end utterly 
variable. Little hy little, however, as these sense imprGssiona 
are repeated^ and therr agreeable c-oiisequences are experi- 
enced, the movement* tend, after the mamior we have already 
described, to settle down into Ute rdativelj coordinated 
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j^up8 which Lht eiperienLT? tfaumragt*. Smiling, gurgling, 
jerking the limbs in movumenta anticipatory ot being taken 
up rapidly appc?or and h»eccime Bsed ee habits, 

Very quickly, tiien, lhc»c repeated eenae imprcsaioua set up 
eeneory-motor cotirdJimtioiiE, of which tho tonscioua procosa 
of recognition is tho paycliical accompnnnuenl. Those imprcs- 
aions promptly corny to mean cettaia niovpun^nts. Indeed, 
the movenii^ntH an: actnaZly initiated by the impruA»ioD«j and 
recognitian i^ Ihc nicntfil slate wliich ob?^erve?t, asaonts to, and 
in a aense guides, thcftc pliyeiologictil responses. The pey- 
chophyaical activity in recognition docs not involve merely & 
repetition of theee etnEo etimulations ; it involvca a rciUBtate- 
mont of a sL-Diiory-motor cycle, and the recognition factor, as 
we isolate this on the paycholfigical side, is simply the peculiar 
quale which l)cl(ingft to this cycle. As tlicae rvsjwnej.t* bi?coiue 
more and more automatic, the peyihical part of tlie activity 
tends to evaporate, oa we have so often pointed out. In juBt 
the measure in vhich this occurs do we cca^' to feel any clear, 
definite, vital ^nee of familiarity, any tingling thrill of recog- 
nition. This is illustrated in adult life by tlie "matter of 
course" nianniT In which we reiipcmd to the thousand and 
one objects ffhicli wc see every day — the books, papers, ink- 
stand and pens on our de^ks^ the tables, chaire, windows and 
lamps in our rooms, the trees on our familiar streetf-, the shape 
and colour of our own houses, etc. \Vc recogniec all thcac 
things of course, but it ia with a relatively automatic, dim 
kind of coneeiousness, which contrastd aliarply with the vivac- 
ity and diKtiuctn^se of the fi^elin^ which we got upon firet 
seeing thi^o same objects after proIonja;ed abeence. We may 
feel mod&ratt'ly confidentn therefore, thflt recognition of the 
flensory variety reate upon the rernHtfttemeat of acquired aen- 
Bory-Diotor eoordi nations; i. p,, on the genetic side it displays 
fl period of ponflief of inipidwn and movemenla with nial- 
fldju^tment, a period of intTi^asingly efficient adaptation, and 
B final period in which the conscious factor tends to drop cut. 
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BomBtimcfi apparently doing thia, eoioctimefi stopping juet 
fthort of dianppoa ranee. 

Psychophysical Canditions of Ideational EecognitioiL — 

lH'hpn wp rifogiiise iiIghs, or jmagrs, in ilistinrtioii frDni per- 
o-pHonft, fls having previouaJy WL'upied tmr rtHisciiaQsneHt, tin? 
strictly mental features of the caee <lo not Oiifer Diaterially 
from those? wp have just dcacribL-d. \Vc are ordinanly, per- 
hapft, more dcdcitcly aware of the fringe of auppestod images 
with which an idea that we reoogniee promptly eurroimda 
itself, although this is apparenlly not an inmriable feature 
of recognitiou. But the prnduetion of an emotional roaciion, 
or njinjil, whieh we may nujue the fainilianly ftfling, is t'om- 
mon to both the sl-usofa' anil the iJeatioiiul forms of reeog- 
nition. Generally, but not always, the act of recognition ia 
agreenble, and this, too. is true whether tlic act be of the 
sensory or the ideational land. Probably the mere act of 
reeognifion is, as euch, always agroeahlo, although \)\c object, 
or content of the Ihonghl recognietd, h of course sometimes 
quite otherwise. Moreover, both kinds of recognition, seogory 
and (deationalT may vary almost indefiritply as re^ardj^ Llie 
dietinctuefis and the degree of elaboration behmging to the 
\arioiis parts of the process. We may thus find iJiat an idea 
which comes into our mind — for example, the vieual image of 
Bome person's face— calls up the vague feeling '* familiar," 
"seen before," and nothing more. Or it may surround 
it«elf with a niitabt^r of other images and we may ut onoe 
rft^oguise it aa tlie fare of a speaker wlioai we heard last 
week. In both cases, and in all instances of reeognition> 
however, it niutit be remembered that the mental act of 
explicit recognition ie something unique; sonietliiug which 
ia not simply aynonynious witli thcne accompanying condi- 
tions which wc are ilcecribiog. When wc got these accom- 
panying conditions we get the net too, and when they ore all 
absent, the act is apparently absent. Uut the mental relating 
of tho remembered idea, or the remembered perception, to tbo 
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part ia eometliicg diBtinctly additional to and beyond these 
concomitflnts. 

On the ]>liV!iiioli)giL'al side it neems probable tbat ideational 
recognition ig much like geneory recognition, save as regards 
the neural procesFee which initiate it. The fiense organ activ- 
ity IB clearlv not the iinmctliato predoetsaor of the cortical 
action underlying recognition in the case of its ideational 
form. But the motor response is eeacntially i'lcnlieal^ anil 
its cortical basis is, for all we can see, of a flimilar character. 
The matter can be put diagrammatieallvT a^ in the aeeom* 
paojing figure (58)- In the case of aenaorj recogni- 

S! 





Fro, 5& 

tion the proceaa utarts in the senae organ (SO) and la trans- 
mitted to the BCDflory regions of the cort«: (SC), arouBiug 
perception. Thence it ia transmittBd to other cortical centres 
{Cjj C„ etc.), resulting in the erousal of supplementary ideas, 
which eerve to give the perception its place in past esperienee, 
and the proeesfl is then earried over to the motor regions 
(MC)^ and thu« nut into Ihp voluntjirj and involuntary 
muscles, proJucicg the habitual respond in compli^tion of the 
Bcnaon'-motor cycle. In ideational recognition the process 
is of the Hunc character, nave that now the sense organ origin 
of the cortical oscitatieo is lacking. The process starts, so 
far a^ we can discern, in some cortical centre like d- At all 
eventa» if a een^orj process is really resiponsible for tlic result, 
it lies 80 far back in the series of cortical activities that we 
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cannot confitlently connect it witli tbe rwuH. It oug!it Dot 
to l>i! nei'i^ssAry to |Joiut out that the actual motor rvAotiuod 
characterising theso proceaaos of recognition may be of an 
f jitrcmdy rudimentary and fragmentary tiiidn But the tL^nd- 
ency to make thi^ movpmcnta, with ita iafjieation of a degree 
of innervation in the mortor corto, Bccma to bo a gonuine 
part of the act, 

Rememhering and Tor^tting. — tt ha^ already In^en abun- 
dantly empha^iseii that nicnmry (iiaiTig the ti-rni from this 
point on to the end of the chapter ia the hrrmdcr Bcnae of 
common parlance, as oqalvalent to ncolhction in itd various 
Jorme) depends in the Inst aoalyBii* upon the retentiveneas of 
the nervous tisfiuea. When we ore not occupied with & 
thought, or fin image, &o far as we know, the thought, or 
iraiigc, Eimply goes out, ceases to esist. Certain .psydiolo- 
g:t^ prefer to think of these psjrhologicnl fads as Rtorwl up 
in the mind in the farm of what they {-all " ptiyehicfll dispo^:- 
tioiifi," or tendi;uties. But however it may fare with this !aat 
mentioned theoiy, the modifications of the cortical tissuea 
which our esperiencee bring about are ccrrtajnlj relatively 
durable; and u'lien the cortc£ is called upon to resuscitate a 
previous exiwricnce, it summons the Rppnipriate centres, with 
their imbedded mod ifl eat ions, to perform again the action 
previously exeeuted. This ia apparently the phywicul hojiis of 
imngination and memory. In one sense, therefore, it is 
probable that no item of our hvea is ever hterally and entirely 
forgotten. Even if we find it impoBsible, aa we sometimea 
do, voluntarily to recall a certain iden, we muet believe that 
the ejtperienee In which we originally encountered it haa 
left its indelible impress upon the Bubetanco of tJie brain, 
whose action will in eonsttjuenee he somewhat different from 
tliat whitjii it might have raanifestcKi had the experience in 
question neviT bifjillfn us. 

Despite this belief, forget fulness is a eonstant and often 
exasperating characteristic of daily life. Tt also baa a useful 
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funotion, which we do not always n^wkgniBf. l^Vom the psy- 
diophjsit-al piint of view we nl^tfiined tlip most iinporLant 
explanation of the value of forgetting when we were esaiuiu- 
iog the facts about attention. In the chapter devoted to 
attention v.'q found that eonscionsncsB is seemiDgly never 
impartial in its response to the objecle presented to it. It ia 
always primarily concerned with some particular portion of 
the objwtive field. It nag?eets this anri attends to tbat, it 
la dimly aware of thia and keenly cognisant of tlfut. Now, if 
memoij is dependent upon the mcdifieations which neural 
etimulatjona imprens upon the cerebral cortex, and if cou- 
BCiouHHeefi Eind cortieal Qttion run parallel with one another, 
fl£ we hflVG seen is apparently the case, it holds to reason tliat 
those items in «ny experience whieh procure our undEvided 
and eonccntratrti attention mnst succped in leaving deeper 
and more permanent traces in the cortieal tissuee than do 
those to which we attend in the inargin of canfitiousneHH, or 
than thoae over which we poaa urunteresteiUy, Althougli the 
undoubted tendency of the brain i& to rcgiater and store up 
fill the impreaaiona which are Imposed upon it, the gradual 
change of organic stroeturea must inevitably bring it about 
tliat some of the leM deeply engraved modifications should 
gradnally become i*g faint and so disused as to render them 
practically inert and incompetent to participnte vitally in the 
opcratioue of memory. Temporary functional disconnections 
of brain centres that normally are connected are familiar to 
all of ue, I know my friend's middle name perfectly well, 
and yet when aakcd for it a moment ago 1 could not command 
it. Some momentary stoppage of the aesociatptl pathways in 
the cortex cheeked the attempt at recall Mtiny of tlie most 
serious disordera of insanity involve this kind of disconnection 
and disintegration among ideas, of course much eiaggerated. 

One primary reuson for our forget fulness, therefore, is .^ 
found in the process of attention. We mui^t exjiect to forget 
a goodly part of all those items of experience to which we 
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do not lend a vigoroue Eind forc?(?ful attention. The only 
conipentiation for the Iflok of such eoncentration is foand in 
tilt- tedious protifSB of rt'petitlon* hy moons of wliich we msy, 
witii even iadifTcrent 8tt(?iition, grind gradujilly into our Ifrain 
tiseue^ ady mnt^i'ial which wc desire to rttflin. 

Forgetting hiia its ust^, however, jn freeing ua frora the 
incubup of mueh utleriv valueless exporienee. On the whole 
wo remcniltfr fairly woU those things which are of practieal 
imporlflDL'G to us. Wore oup minds so organised ae t^j retain 
with impartial aeeuraey all tlie t^venta in our experience, and 
were their total capfit-ity to remain unchangt?d, we ahonld 
find our intellectual po^sibilib'es immensely curtailed by the 
obtnision of the insignificant and irrelevant. While we are 
occasionally incommoded by forgetting, it is undoubtedly on 
the whole an addetl pource of efficioocy in our mentol opera- 
tions, that wo find the unimportant elomenta of our knowL^dge 
so frequently dropping ni^t of our niejnorics. 

Defects in Recollection^ — We obtain an intereKting shle- 
light upon uonnal memnry processes by observing some of the 
common defects and abnormaliiioa to which it is subject, 
Th(we arc \n the main exaggerations of common and famiHai 
defieicncics> Thus, in one form of mentJil disorder every" 
thing IS forp^>tten the moment it pafinefi put of the range of 
perception. We observe in ourselves the counterpart of this 
ease, when after rea'ling a sentence, fnr instance, we And, as 
oeeasionjilly occurs tu all of Urit, thrtt for a few momeutu we are 
abfiohitely unable tf* rememher anything about it. and oft^O 
muat ignominit>iisly read it again. The opposite type of 
abnormality is met with in the form of vastly heightene^l sen- 
fiitivity lo impressions, which can then be recalled with mar* 
rellous accuracy and detail. The mathematicaJ prodigies vho 
can recall listfi of a hundred or more ligurea after a eingle 
glanto ore caees in pointn With most of ue the only phe- 
nomenon closely corresponding to thia is found tn onr abili^ 
to recall experiences whieli have been charaeterifled by Intensa 
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emotioiial (lifitnrbance. Tbe details of aome episode in which 
we have heen p^atly terrified may linger in our memories wiUi 
n vividness which rivals the dif^tinctneas of tlie original experi- 
ence. Again, the meinor}' of events <3uriEg & severe illccee 
may be almost wholly ]oe,t A Elmilar oblivi^c^nce as to the 
occurrences prwtding a severe accident ifi very frecjuent. 

An interesting didease cf memory whici: furriahea fltrikiiig 
con^rmation of our canclusions concerning the dependence 
of memory and imagination upon the image consist** En the 
loss of memorj for s^jecific forms of eensorj material. Thufc, 
the visual memory maj^ be entirely lost, so that one cannot 
recall how objects look. Or the auditory images of worda 
may be obliterated. If the imagery wliich \s lost he of the 
variety chiefly employed by the patient in hie thinking, the 
rcBult IS ine\it;ibly most disafilrous, reducing the victim to a 
condition bordering upon irobecility. 

Another curious disturbance of memory, with which mw^t 
of us are famihar, \s found in the cipenencc of a fcclmg that 
we have previously t>cen in the place whore wc arc at the 
motnent, or a feeling that we have previously said the words 
we are now sayings while as a mutter as fact we know that we 
cannot poesibly have been in (he given situation, nor have 
spoken the words. Many explanations have been advance<l 
for this phenomenon, which still remains, however, obscure 
aa to itti origin. It probably arises from different causes at 
different times, and is, perhaps, most often to be regarded as 
primarily a disturbanee of emotional proceaaeB connected with 
the " familiarity feeling." 

LoBtly there are numerous abnormalities in which the 
order of rememliered eventa and the time of their occurrence 
IB distorted; things are pernisteutly '* remembereil/' which 
never occurred, and imaginar>- cTcnta are interpolated among 
real event*, in a manner which baffiei* aoalyeis. The counter- 
part* of thefie last named defects in our own cverj--day life 
will suggest thcmaelvcB at once. 
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Whtai memory begins to decaj under the advance of age 
there LB a remarkable unifoniiity in tJio order in whipli certain 
kinde of knuti'Ietl^re dibuppf^ar, und in many cases of insanity 
8 similar order of disintegration is observed. Thee, the mem- 
ory ^^f proper DflJiiea is among the parliest of the |owipr» nml the 
mart* coiitrete are our ideas, the 4£arlier do we Iobc the memory 
of the wards for tliem. Abstract ideas which depend very 
largely for their csistence in our thought upon tbe words 
which we uae to dot^ignate them are bj virtue of the law of 
hflbit much more perBiatent; because the word ie in this case 
boimiJ up much more widely and intimately with our uae of 
tbe idua. So il conies kbout tl^at tlie memory of adjeclivefi 
and verbs, conjunctions and prepositions, outlivefl that of most 
nouTia and proper names. The objects for which neuEs arc 
our verbal symbols we can, and frequently do, think of in 
tonns of imagery other than that of worda^ e. g., visual, 
tactual, etc. Consequently the memory of these words is less 
deeply imbedded in the brain tissues, and when thia tissue 
decays such memoriea are the frst to suffer estinetion. 

Training and ])«velopnjeiLt of Memory Processes. — Tt is 
evident thnt any effort Lo truiu the memory muHt, if il is to 
succeed, be baaed upon the employment of auch principles aa 
arc natural and inherent in the memory procesa itself. 

Now the ftrst of thcec prineipbd involves factors which are 
largely meehanical in their nature. If the cortical basis of 
recollection ie resident in the modifications of nervoufl tiasuej 
brought idnjut hy Uie iniprespiions which poor in upon ue, it la 
clear that anything which will augment the permanency of 
the^ modificntions, or ineronsc their number, will in eo far 
make towards the preservation of the accompanying payehical 
proeesseH and the establishment of hu efUclent memory. Ex- 
perience certainly justifies this statementT for we ftnd that 
any impreaaionB which we can make extremely vivid are 
likelj to be retained in memory for a longer time than would 
be the caae if the impressions were leas intense. Such vivid 
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eiperieBCCs are always productive of deep-ficaled neural excite- 
CQODtf and vi-y vnt^y rcfltonablv euppoeii that tlieip ready reten- 
tion and recall ia a aign of the depth of the nervous modifiea- 
tion produced by them- SimiJarly, the mere repetition of an 
impression miiKt serve sooner or later to net up relatively 
permnnenl. luodiiii-jilioiiH ir tlif brain Uk^ui', and ki indirei'tly 
accompUfih pcrniaitettizy of retention in tlic niLiid> These 
points we have alreaily touthed upon in our account of aflB(>- 
citttion m thL' ppevioup chapter, 

It ia not often easy in a practical way to enhance the effec^ 
tive^eea of our momorica through rendering emotionally 
vivid the iniprej4»iionK we wiah to preserve. But so far ea ve 
can succeed in f(K*aliffing our attention exduaively upon the 
matter in hand, ao far we do make gains in vivJdnc^w, nnd the 
importance for eflicient memory processes of concentrated 
attention is hased upon precisely this fact. Speaking from 
an enipirif'al point of view» it neems prnhnHIc that the immonao 
variation in the memory proceesee of diilerent people ia largely 
neetwl with this difference in ability to ooncentrate atten- 

OTL Thp hahit of giving' onenelf with cnmpJetp flbaudon 
to the undertaking im in e^l lately in hand is one of the moat 
significant cluea to the securing of an alert aad accurate 
memory. 

Ohvioualy it is eJmplo enough to make neo of repetition. 
We may either do this by giving ourselvefl over and over again 
the same senw stimulation* a« vhen we repr^at a name which 
we wish to remember; or wt? may, after the manner of the 
mo<lern elementary ecliools, present liie same object to a 
number of different acUrtefl. as when M'e lieten to the sound 
of the name* thcD ^cak it, then write it and look at the 
written word. In euch ways we can increaee the depth of the 
cortical modifications, corresponding to some single aensb 
department, or we can increaae the number oi cortical arcaa 
affected by the stimulua. In either case we evidently increase 
the total amount of cortieal modificaticnH^ and so better the 
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tliRQcra.not nnly for tin? permaneat retention, hut also for easy 
and ready recnll- The more pathwaja there are in the brain 
leading to the stimulation of anj sptcial activitY* the more 
likely is it that the given activitj' can be promptly aronBCd. 
The more ideas there are in the mind connected with any 
given idea, tha more ohaneeji th&re are for the latter to be 
expetlitioualy produced wlicn needed. 

As a maitpr of fnct all iremory pmeesatw t^ppenil m some 
meflsurc upon this mechanical factor, but it becomes relatively 
IcBH important as the general level of intellectual development 
riece. Then? are many thin/^ which children mnet necee-, 
earily ^et at ftrnt in a largely mechanical ftishion. Leaming' 
to apell, for siample, is in EngliBh largely a mechaTileal 
accomplishment, the available rational elements being chiefly 
eonspieiioiis ly their al>sc^r]cr. But for adult imdertakingfl it 
Is a poor memory which lesponda only to mechanical incite- 
ments. NeverthelessH onr modem cdacation, with its exten- 
sive dcaertion of all verhntim mcthoda of momorim^, is 
undouhte^Jly in danger of pouring the baby out with the bath, 
of iiiecarding a method uaeful in ita place, even though not 
UBeful in all plHcea. 

Logical Uethod of Mcmoiising. — The moat important 
faetor in aseisting the esLaWit^hmcnt of broad and sound 
memory proct'eees 13 of a practical and logical cliaracter. 
If we can once knit up a fact to be remembered with 
a group of other already known faetn with which it is inti- 
mately related, wc often come to ace the entire group as 
mutually dependent upon, or csplonat^ry of, one another. And 
thus \ro lind ^-e can retain in memory the total mass more 
efficiently than we could a much smaller number of items, fC 
long as they remain unreUtM. Such an interrelating of the 
facts has in a fiense the effect of reducing the muBs to a single 
mental faet. A child being taught the luctlHxl of long divi- 
sion in arithmetic, or the method of determining the squai 
rool of a number, fiod^ the succesaive steps in the proct 
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extremely difficult to keep straight, ao long ae the procedure 
is baaed simply npim tbe memory of the niiOj which etntcs 
dogmflticfllly the order of the various operationB to bo per- 
formed. But ae aooti as the relation of the eevera) steps to 
one jinoUier is clearly approhonded, as eoon as the real nature 
of the proittw is i/udersUMJcl, the verlmtim memary of thu 
rule becomes a sviperfluitj. which may be forgotten with entire 
impunity. The (iCTtTal facts represented by the separate 
arithmetical opcrationa all flow together aa intej^al partt^ 
of a larger whokf to which they are seen to be esBcntial. 
Thereafter, the nightioare of a forgotten rule ie baniahed. In 
a certain sense, however, the rule ean hardly be forgotten as 
long as the cluar apprehension of the relations invoired 
reriiains. Fur the nile is flimply Ihe verbal formulation of 
tbew relations. But under sucli conditional one's action is 
free, intelligent, and independent, instead of blind, and 
filavi^h to a mere niio-of-thnmb> 

If w<>arc aeked how to go about the creation of these logical' 
relationa among the facte with wJuoh we wish to equip ouri 
memories, the answer will turn upcti two points. We must 
first reflect upon the thing in l>e reiiieiuhered* and attempt to 
give it a setting among tlie things with which it is most 
cloftelv connecteJ. No fact ever comes to uh wholly isolated 
from the rest of our knowledge, and moat facts bear upon their 
faces evidence of their moat intimate rclationfl. Wc should 
at once, then, scnitini&e caeh new fact that c-oinee, and inquire 
what ther^? is in the series of ei-euts or relations to which it 
belongs that has oceaaioned its existence. We should ask 
for the eauKos which have produced it, and the consequences 
to which it ioadfi. If we ean succeed iu setting up relatiou- 
ebips of tfiis kind, we find that the new fact beeomes a. 
real part of our minds, just as in the case of the arithmetical 
roles of which we spoke a moment ago. In i^tuJylDg history, 
for example, such a procedure will mean that we shall try to 
Bee any gircn fact, like a tattle, a cession of territory, or a 
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pieoe of legislattoE, in the light of all the facts, prtUtical, 
flfK-ujl^ eccni<»mic, geogrflpliicB.!, etc., whie]i may bear upon it in 
any significant way. All the important epiaodes in a hia- 
torical period will thua be welded together, oacli throwing 
light upon the other in a wsy which mckce it natural and 
easy to recall them. 

An ideally perfect mind would involve, among other things, 
H Mmph^te working cult of all the relations fiUfitained by a 
given fact to all utiier known facta. In actual eiperience, 
however, we find that our lEforniation ia largely stored away 
on the compartment principle. Our knowledge of history 
601dom gets any very intimate articulation with out knowledge 
of aetronomy, The etenta with which eaeh deals do not 
apppol to us as intrinsically germane, Siniilnrly, oiir knowl- 
edge of exact science seldom interferes in either a theoretical 
or a practical way with our knowledge of politica; and it is 
notorious that, for certflin persons at leatt, religious knowl- 
edge and belief ie kept quite distinct from every other intel- 
lectual and praetieal intcrcstn 

I In the second place, we shouhl always, when possible, pro- 
ceed at once to make some actual use of the information we 
ifire seeking to impress upon our meruorieB. Tn a certain way 
the process of reflection^ which we have jiiht been deHcribing, 
nccc.^sitfltea our using the facta we are irymg to memonHe. 
But we have in mind hero a more overt activity. We eaw in 
the previous chnpttT that the fundamental function of our 
memory and jniagination h the oontrol which they afford 
o\'er esperienee, l>oth past and future. These activities are, 
inoreover, only a sort of imlf-way house between the sensory 
etimulufl and the motfjr reaction^ of which we have heard so 
much. The relevant motor eiprcBsion oiiglit, thereforej to be 
allowed to occur. If all this be true, we shall have some 
theoretical fuundaLion for the precept we have just fonuu- 
lated, a precept which is abundantly juatiCed by experience- 
The sooner and oftcnct we can apply to some practical under- 
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taking ft fact ve wish to remember, the better ihe chance of 
its remaining in our mindu. Talking abnut it, writiug ubout 
it, incorporeting it into some manual constructive activity, 
if it is a fact wbicb will permit auch treatment, arc all 
methods of flccomplishing the desired result. A mind trained 
to coneentratod logical reflection upon facte, and then further 
trained to make the earlJeBt feasible applicatiOD of them in 
practical wajs, ia a mind which will achieve the mujumal 
efficiency in iU nifniorv processes, 

Uncmonic Systenu. — Evidently th^se methods of training 
the powers of retention and recall anggcat no easy royal road 
to BucceBB. Tht\y uican hard work- But they are tlic only 
methods which have any large and general signifieance for the 
development of the mini Many cntoh^penny devices have 
been hit upon to simplify memorising, ami within certain nar- 
row limit*! auch syKt*?rns have a value. The mnemonic schemea 
of many ao-called "memory syslcmH" illufitrate the point- 
Suppose one baa occasion to remcrabcr a great many unrelated 
Qumbere, like the street addresses of a large group of people. 
One may greatly facilitate such a feat by first rnemoriBing a 
" form/' in which each digit is connected with a eon^'Ouaot, 
«. ff„ tlie 1 with t, 2 with 1, 3 with d, etc Tbe next st^p is to 
make a word easily suggested by the person whose name is to be 
remembered, in which these letters shall occur in proper order. 
For example, Mr. Smith's number is 133, Mr. Smith is tall. 
The word tall in the number form mcanB 1S3, for the vowcla 
are neglected. For special purpoaes, such aa that of oar illus- 
tration, Gueh methods can be made very nsefnL But a» 
applied to the acquirement and retention of miscellaneous 
infomiBtion they are failures. It requires more time and 
effort to leum the forms, or frames, and then make the appli- 
cations, than is required to acceompliBb the same result in 
tlie wa^s we have alreaily pointed out, 

Idioftyncraciea in Form of Hecall. — Many persont^ have 
curious individual peculiarities in their methods of recalling 
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specific kindu of raateml. Thus^ peTtain people always thmk 
of tfie numtrals hy nieann nf a kind nf TJsiid fraiuew£>rk, 
known aa a number form. These number Forma are most 
various in their ehape and aizc and general charactor, some of 
them bcin^ seen as eolourcd in many hnca. An einmplc of 
one of the simpler typee is given in the accompanying aketch, 
(Figure 59,) A peraon possessing one of thefiQ forme aJvays 
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Fh. 59, In thH form the DUTntiers arc dopn extending upward and 
Xa tUe rlgiit from about tbe level of th9 filiouldera. 



sees the numbers about which he is thinking appearing in 
thtir nppropriotii place in the fniuit^work. Otlier persona 
always think of the months of the jear^ the dajB <jf tlie week, 
and evea the hours of the cIb^j, in similar visual fTaraeworks. 
All these devices seem to represent Ihc elFort of tlic mind i/i 
give a concrete bauis bo abstract relations. But they are for 
the moet part acquired in early childhood in a perfectly naJiTO 
way, ami apparently indicate native differences in the way 
different niiudw get hold of material to be remembered, 
"Coloured hearing,'* or chromatsthtsia, of which meation 
was made In the analysis of pcrception> belongs to the sdine 
range of individual jdiosjncracy. 



CHAPTER £ 

THE COWSCTOUSN^ESS OF MEANING AND THE 
FORMATION OF CONCEPTS 
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Id the actual ejiecution of the functioiw hitherto deBrrilieJ 
anotliEr mpulal operation ii involved in addition to those 
which ve have thus far analyaed. This operation is contained 
in a latent fashion in each of tbcse conc^ciou^ nctivitics with 
which wc have been dealing; but it camce repentetlly to light 
as a relatively distinct mental prooesB, and we mMsi aecord- 
ingly Hubmit it to esaminatiorL Indeed, many of the acta 
whieh we have uaed B9 illtistrations throughout mur previous 
study could hardly result aa they do were it not for the pre^ 
ence of tliis mental fatter, which is IcnowTi in Its most devel- 
oped form as conctption. The mental product which results 
from it ia called a concept. In its more rudimentary form 
we may call it the con&ciouaoess of meaning, and we ahall 
diBcaea the simpler phnse first. 

The ConscioQsnesB of Meaning, — On the side of function, 
the most fundan^'nlal pro[*erty nf intdligence is, perhaps, the 
ahility to reetjgnise ami employ meaniKjs. Perception could 
ne^'er lead to the ejstabliehiifccut of efficient habitual coordina- 
tions vere we not able to apprehend the meaning of that 
whieh we eee and hear aad touch. Memory would be an 
abortive resusuitation of the paet eonld we not reeognifie the 
meaning of that which we recall. ImagicatJon in all Its 
toma would be a mere mental logoinuchy were it not for our 
ability to understand the meaning of the images whieh 
orcupj our minds. From beginning to end. therefore, of our 
mental activities the presence of meaning ia alwolnlcly indis- 
pensable. 

acq 
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That a thin^ moans sonietliing to us is oquiralont to saying 
that it eymbolisefi something for ua, thai we are aware of eome 
of the relatif^ns which it eitfitains to other thiDgs. Now, the 
mind Jihows itself froin the very outsL-t as a relating activity. 
We have previously analjscil one of the most tletnentjirr forma 
of thia relating process, in our acoonnt of recognition. On 
the level of perceptual an<.l sensory activitiea the crude, vague 
ideiitifjing of one csperienco with an antceodent one muet 
represent in the infant eonseioueness the first outcropping in 
an explicit way of the relational fuetor, the first appearance 
of the awtiri?DeBH of uiemiitig. An ex|>erif^Dt'e which in recog- 
nised, no matter how vaguelvt i*' tlierrbv in our very manner 
of feeling it eoonected hy ua symbolically with something cl^c 
not present. 

The fundflniental activities of attention — i. e., the manipu- 
lation of the Ecnj^uouB material of osperienee, now in on 
analytical, discriminative wny. and now in & gynlhesiaing, 
ftssocifltive way — result inevitably from t!ie very iirsl in the 
disclosure of innimierable relations involved among masfles 
previoui^lj sensed in a rude, inclioate manner. Certain typical 
forms under wliich this anal^iiic-sjiithetic development of 
relations occurs, we have already described in the chapter on 
attention, so that we need not repeat the matter at this 
point. We are emphaflisin^^ here, however, aa we did not do 
at tlut jiintturc, the fact that our notieiLg of differences and 
Jikene&Bes in the material [ire^ieiiled to our sensra rests upon 
our ability to note and i^roploy the relatious whieh these pror- 
essea of attentioo throw into relief. It is. in short, because 
the elements whirh wc thus break ont from tlie total mafia of 
unflnalysed sense experience possess meaning for us, symbolise 
rclfltiona of one and another kind, that we can employ them 
cohereatly and eEbeicntly, \Vitt;Qut this clement of appre- 
hended meaning they would remain dificonnect<3d, whoJly irra- 
tional and inert hita of mentality; curious perhaps^ lut cer-r 
tainly ufleless. The element of meaning joins them to one 
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another in a vital organic union. Probably tho most fimda- 
tnental form of this consciousncea of mipaniDg and relation 
ifi our previously mentioned awareness of sameneea and dif- 
ference. We know at once witliout tiitc^la^ of ttuj IdnJ 
when two cxperieiifes setnt to us the seme, ond when tLcj 
eccm different Evidently, the process of recognition is 
closely related to this aemH.- of eamcncefl, if it be not, indeed, 
found practicaLlj identical. 

All that we har^ ^aid, thua far, about fcneo perception and 
the analytic-synthetic play of attention upon such material 
IB true in even more obvious TutiliiorL when we come to speak 
of images and ideas. Tlie idea io, as Bueli, clearly a BynLbi>Iic 
affair, finding ita rai^on d'etre not in itself, but in that which 
it does, tliat for nhich it standi^. Evidently rr^^nin^ is the^ 
very ceatncc of the idea. Moreover, wc develop the moaninga 
and retfltions among our ideae by ineane of just the eaine kind 
of attention processes as characterised oar manipulation of 
eenftory activities. By fooiifising our attention now upon ore 
feature of a thought^ and now upon another, hj ^'abtiUact* 
ing," as it is eometiincs called, one phase or another, we 
analyse our ideas, coTiipare them with one another^ and eo 
coma to the diecernmeut of unsuspected relations, of un- 
realifled likenesses and differences. 

Psyehologitilfi are hy uo mpans agreed as to the precise 
nature of the iiiental activity by means of which we appre- 
hend relations, Certniri writers maki.- the whole achievement 
B function of attention, and disclaim ihc ne[:e35ity for any 
further explanation. Attention, ie declared to be in its very 
essence a relating activity, and consequently, so far as we 
attend, we always attend in a relational way^ Otlier 
vrilera maintain that just as certain momenta of conscious- 
ness are cognit^ant of percepts or imageSj so certain other 
moments are eogTusant of relutions. Thus James speaks of 
our having " fe*fliug* of relation,'' e, ^., a feeling of '* and," 
a feeling of *' if," and a feeling of " for." Certain psycholo* 
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gists of thifl way of thinking rccogniac what they call "relar 
tioaal clnnienta" of conacioufinods coniparahle with eensation 
elemonta. 

A complete eonsi deration of thia matter would take us 
too far afield Into uasettlcd principles, and the rpader 
idubI temporarily countenance the author^s dogiufitit: general 
Btatement that the coiiBciousnefia of relation is a basal factor 
in all activities of attention ; that our attention is eometimee 
more, and soinctunce less, directod toward tho extant rsla- 
iions than toward the things related j but that no moment of 
eognifive coaseiouaQesa is wholly laeking in the awarenese 
either of relations or nhjeets. The distinetlon between ob- 
jects and relations siniply names two features, the static and 
tlie dynamit;* of a cominou phenornpuon. We come nejit to 
consider conceptiDD, which constitutei* the moat overt aud 
elaborate form apsumed by our consciousness of meaning, a 
form in which paychojogieta end philoaophcrs have always 
been speeially interested. 

Definition of Conception.^In our illuatrationB of the man- 
ner in which we consciously avail ourselves of the lessons 
tauglit Qfl by experience, wy have impliprl tfmt memory and 
ima^'inalii^n operate by eumraoning upecific events which 
apply to the piv?biem iuiniediately confronting uk. Thin in 
often the case, Thua, I find myeclf puazled as to the beet 
method for getting to some very remote country town. I at- 
tempt to recaU what railroads I employed to pet there a year 
agOj and I solve my probloia by applying the reeol lection 
vhlch coroee to me of this particular achievement, I remem- 
ber that T took the A and B to junction D, waited two hours 
find got a train on the X and Y to my destination. But 
many cases in which we apply the fruits of past eipcrienoe 
are of a different onler from this. Thus, jf T am purchasing 
Bcientiiic inatruments from a French (imip 1 must t-onverl tlie 
prices in their calalogue from franca into dollaifi*. Thia I 
accomplish by first bringing to mind my idea of a frano, aa 
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Wing approximately a fifth of & dollar, and then performing 
the appropriate arithmetical operation. Ir this case I obvi- 
ously employ my memory in meoting my DepefifiitiEs; but it 
is memory in the form of reproductive imagination upon 
whiL'h 1 fall back, and not necessarily the memory of any 
single event or esperience, aa in the preceding instance, 
A^n, I am interefitcd in certain philanthropic efforte at 
eocial ruform, and 1 find that the programme \vhieh I am in- 
vited to support involves bdief in the hereditary nature of 
ac<]aired cliaracteri sties. The theory at issue maintains that 
vicious traits are acquired and trarismi t Jeti fmrn parents to 
ehildrrn^ and my contribution i^ ^tolicited in the furtherance 
of a project to prevent the potteibility of such acquirement 
and tranamission. Immediately 1 find my mind busying 
itself with tho idea of iieredity. and my final aiztion is, per- 
haps, detemiined by the conclasion which I am able to reach 
upon thia point 

Now in these last two eases my use of the idea of a franc 
or my iilea of heredity dearly doej* not neceKsarily involve 
an immediate refereace to any eingle and specific eiperience 
of franca or lieredity, 1 might, of course^ make the applica- 
tion in thifl way, if I choac. 1 mi^ht allow my rund to dwell 
on the last occasion upon which 1 tiaw a franc, and on the 
last book in which I had read of heredity. But this is by no 
mean* espential^ and often would not oa?ur under such dr- 
cuniKtanees as wt? Kuve ftuppostd. Accordiugly, these ideas, 
to wit. franc and lieredity, arc mental devices by which we 
STicceed in symbolisiiig for ourselves in the one case a num- 
ber of objeet^, and in the otiier caae a nmuber of relations, 
without the necessity of calling to mind any particular occa- 
Bioc upon which we have come in ecmtaot with them. Wo 
nee these ideas fearlessly in our reasoning, and when we have 
reached our conclusions we moke the application to the con- 
crete instance m hand, with entire (.-onlidcncc that the event 
viJl justify our action — and generally it does. Such ideaa 
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as thesp are what are ususlly called concepts, and taking euch 
cases for tlic monii^iit as reliabl'? illustrfitioDBj we may say, 
fifllowing the cauiuiun itsagt^ tijat o(>D<^f!|ilioii la Uiat meLt&l 
operation hj means of which we bring together the common 
points of our Yariona experiences and nientallj consolidate 
thctn into ideas; ideas which we are then able to luc as 
symbols, or roprceGntativcBT of these manifold items. 

It should^ p(>rhapEr be romarked at this point that the 8ci- 
enti6c and logical ci^ncept U genu^rallj credited with a high<^r 
degrt-e nf evaetnesa and precision than our ilelinition AUg- 
geata. TLc concepts of wiencc^ such an "metal/' are gotten 
by a process of absLructiou and eumjiarison, the result of 
which ia then esprcesed in the moat rigoroualj esact verbal 
definition- Evidently, however, theec arc not the eonccpta 
of practical life- The derivation of the word concept (from 
eonciperc, to take iu] may assist ns to bear the facta in mind. 
Conception is thus, as we shitH presently see lU more detail, 
the great simplilier of our knowIeiJge, the great labour-saving 
device by meane of which a eingk idea may do the work of 
hundreds of other ideas. We apply the term '* concept" to 
thia idca^ the term "conception" to the mental operation in 
whleh the idea is producedn 

Analyaia of Conception. — -If conceptfi arc gonoral idcaa of 
the kind we liave indicated it is evident that we must posaese 
them in large numbers. Concepts of men and horses, houses 
and trees, hat?* and (aldeHj wftli others of like ilk, must con- 
stitute a large part of our mental furniture. We must also 
have coneeplti of such tilings as colour, odour, and soimd ; con- 
cepts of physical relations, like position, order, and time; 
concepts of moral attribut*?fl, sueli as good and evil, and 
dozens of other forma too numerous to mention. We shall 
probably gL't ahead meet rapidly in our analvsia if we take 
Bomo speeial intitance of tonecption and esaminc the mental 
proceeeea involved in it. Take in this way ooe'a general ide« 
of hoiaa 
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Concept and Image. — If I e&y to a group of pereoiiG, 

" Fix your attention firmly upon your idea nf honie," a 
certain number of them are certain to find a visunl image of 
a lior^e arising in their minds. Anutlier group will find that 
the auditory-motor word-image "horse" is present in their 
consciouaneas. Now, acconliog to our definition, the con- 
cept of horse mudt not apply to any apeoial horse, but it must 
rcprcecnt all horecs. How eaa the persons who are con- 
fronted with a visual imag? of some particular Bucophalue, 
or Roainante, be ^nid to have any coceept of hofiie* in gen- 
trsl? The correct answer to thia [juestion in at once sug- 
gesfe(3 by a reference to tlie iinegery of the spj^om! grnup of 
pfr&ons- 

The word-image "horse" evidently does not pretend to 
refer to one epeciraen of the da»s more than to another. It 
ie purely symbolic. When it eomoa into our eonaciouflneeB to 
eerve a^ a concept, it is as though we had agreed mentally 
Willi oarsekes to accept it as a representative of the physical 
equine gnnun. Just as Jn algebra we allow the early letters 
of the alphabL't to stand for certain quantities in our prolj- 
lems and the later letters for certain others, making the 
appropriate practical eubalitutions at the completion of our 
computation, oo here we Bymboliee certain objects to our- 
sGlvoa by means of auditory word-images. We mentally 
manipulate theae jmngea, draw certain inferences and then 
execute the eubditations, which in these cases ore commooly 
overt acts. Having, for example^ reflpcted by means of euoh 
concepts upon the shortcoininge of horses, we decide to pur- 
chase an automobile. The conc^t, which is primarily 
mentaf, h eventually converted into movements which are 
pbysicnl. 

Now, the case of the pcersons who use visual images is in 
no resptMit fundamentally differt^nt Trnm that of thL-se users 
of word imagery. The visual image is, to be sure, /or letter 
01 for voree, a kind of copy of an individual in the class 
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which it IB supposed to represi?iit. At least it le often a 
rwrogniaatile oipy of one of our peri'eptions of Hudi an indi- 
TiduaL But provided that, io our use of an iioagej we ret-- 
ognise it as rDaUy svmbob'Hing the cla^s, and not an iadi- 
vidnal, and use it, intending it to accompliati this purpose for 
TIB, it is a matter of osEeutial mditfcrL^ncc what epocial kind 
of imagery wg happen to enipioj^ whether visual, or auditory, 
or motor- 
Two important points emerge from the eifinnnfltion of 
of thifl cfls*!. (1 ) The concL'pt apparently involves an image; 
and, (3) whatever image vg use. it is the spcdfic meaning 
which we attach to it that constitutes it o concept. These 
two eonai derations make clear how it cornea about that our 
thought procesaeB seem often bo different on different cxica- 
flione, even vhen we have hsE>[i thinking about the same Bub- 
ject. Of course, the order of our thoiighte might easily vary 
at different times, and nur eonclusjon* might vary. Rut how 
ia it that we can think ahoiit the sairte things when the cftn-^ 
lent of our thought is so different? The content of our 
thought Isj so far at Icnet as concerns the knowledge process, 
always made up of imagery. To-day this may be largely 
auditor}' and verbal^ to-morrow largely visual. But provided 
I use the different images to Hland for the same meaningE on 
the two daya^ I ehall come out perfectly well and my thouglit 
will unquestionably have bpcn abuut the same object and its 
relatiouB. ThuB it comen to pass tliat, although we never 
have literally the same image present twice in our ci5nw.-ious^ 
nP66, we nevertheless eon think the same meanings again and 
again. 

The Ocncric Idea. — This seems the appropriate place to 
refer to a theory which certain eminent psvchologiHtH have 
espoused, I, e.f the theory of generic idcfls. The hypotlicais 
upon which the theory reete ia that our repeated viaual per- 
ceptual esperiencce of tables, for example, reeult in produemg 
a kmd of composite mental photograph of tables. Such a 
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ccmposite photograph would evidently serve ua whenever we 
v^jeh^ to think of tabloa in general; that la to say, it irould 
serve as a concept. We lajght use other images for the Bame 
purpnae, conspieuoiwly nnr wonl-innLges; but we inight 
e<]iLally well u^e thiH L'ompos[ti^ visual Iiufigi', 

We shall make only two comments upon thJa theory. Tn 
the firflt place it h extremely difficult to detenoine whether 
OT not wc really have fiuch composite images. It would 
obviouflly be very difficult to say with entire confidence 
whether an image poeset^iiiing the indefinitsneea of outliite and 
the indifilinctrpwi of fletail which a true composite would 
undnitbtedly possess were nctually a rrpresfntfttivp of in- 
nuroeT'ahle individual perceptions ; or simply a blurred, vagiie^ 
imperfectly reinstated image of some single perceptioiL In- 
troepcctivclv, that is to eay, the evidence can hardly be made 
ooneluaivc in support of the theory. Moreover, the brain 
processes involved in the production of such sn image are 
eomewhat difficult to understanci when brought into connec- 
tion with our fjuppiwed ability to call up images of specific 
objects belonging to & given cla»fl, of which we miglit also 
have a generic image. 

In the .^econrl pkcc, 80 far as concema the fnnetion of 
conception, it appears at once that such a generic image 
woxild belong to the cIebs of images which we may call *" copy- 
imagee/' in di«iinetion from images which purport to be 
mftely eymlwlB. All images are, of course, symbolic, so far 
as they stand for SLjrnctbing not themselves, and all imftgea 
are copy-iniages vx\ fur as they aene to reinstate special forms 
of sense perception. An auditory image may be in this way 
a copy, good, bad, or iEdiffercnt, of an acoustical perception. 
A visual image may likewise simulate some visual perception. 
Bat the auditory image may, on the other hand, serve to 
aymbolise Borae visual experience, and the visual image, e. j?., 
the visual image of a word, may alao tyraboliae eomcthing of a 
aoa-viaual character. Evidently, copy-images may l>e hope- 
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leesly iiiadequatc> *m copies, to stand for gcnoraliflod relatione. 
So, to revert to our original illufil ration^ a vi£>ua] iiaage of a 
table woald, as a mere copy, be an rnifiatififactory repci?afuta- 
tive of the dawt "table," for no singk image could embody 
all the pec:uliarHieH of all tables. This limitatioii ivoald be 
as true of the composite image, Buppoaing it to csi^t, aa of 
any other. It is only att such aa image is employed eym- 
bolically that it ^rvcs atttiGfactorily ae a concept of the cIpbb 
"table," But an image of any table whatever would aprve 
this purpose well enough, provided only that in our thinking 
we used it with thi.4 recogniHed intention. FurthernioTe, the 
word-iriiRgei which I'onimouly hti^ no reBeinblaiiee whatever 
to the objects symbolised, is alwavs available. So that taking 
account of theae conaiderationa — the doulit aa to the actuality 
of the generic image, and the absence of any epecial fitness 
JD it for service ae the basis of a concept — we may wtfely emit 
further di&euesion of it. 

Conception and Language. — Our analyBiH of conception has 
brought out the fact that it is by means oT this mental proc* 
ess tliat we are able to make our thougbta the vehicles of 
definite nieaningB. It ia a familiar fact that language haa 
a precisely similar function^ The inference at once suggefita 
itself that language may be m^thing but an elaborate con- 
ceptual syt^tem^ and thie inference i& essentially coirect. 
When we communicate with others we give our ideas outward 
eipreesion in spoken worde, which serve aa concepts to the 
hearer. When we are engagerl in reflective thought, wo shall 
often find that we are thinking in terms of word-images, and 
these wonl-iuia^'ftii in puch cases werve s.s our eoneepta. 
Lau^^uage h thus not only tlie great social medium of thought 
ejEch&nge, it is alsa in large measure the medium of su1 
jective thought proecsaes. 

Some pflychologjstfl maintain that all concepts are of the"" 
language veriety, and philoaophera formerly contended that no 
reasoning would be posaible without language. Both of theoe 
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views are imfloubledlj too extreme. We do aometimes reason, 
and VB may have a coneidcrable iiuml>er of coiiccptfi, with- 
out resorting to language. Norortliolcsg, the jupplcmentary 
Btfitem^Dt must be made tliiit langunge jb the greot eoaceptliol 
meohanismj and that we depend upon it far mare than upon 
any other mental inatenal for conveying our meaning, not 
only when we commune with othera, bat also in onr own 
prirate tb inking. 

In the use of epoken lan^age, as wel! ae in the use of 
verbal imogoe when we are roflfc-ting, the thought process ie 
often BO rapiil that we have no dietinot eoascioufmees of the 
words as sueh. The stress of our interest and attention ia 
upon the luearing which we nre seeking^ and tliiH seems nften 
to attach to the verbal activity in its entirety as a seutence, 
or a series of eentencca, rather than to the isolated words. 
Thia fact doce not, however, prejudice tlic truth of our 
general assertion tliat wortis serve as our most important 
coneeptual symbols. 

The use of words as concepts brings readily to our notice 
certain factn which hear hignifieautly upon our present topic. 
We defined conception a» a process of forming geueral ideas, 
and this hcenis to be the mo^^t t^triking feature in tbe process. 
But if all words are esBcntially concepts, we must have con- 
cepts of individual objects as well as of classes; or at all 
events our method of thinking individual oi>jects must be 
the same as o\ir method of thinking classes. Thia ie, indeed, 
the fact, Wc roallv have a concept of Jupiter, as well as of 
gods; A concept of eartli, ae well as a concept of plamjts; a 
concept of this particukr book^ as well as of books in general. 
We have only to remember that conception is after all at 
bottom simply a mental process of designating meanings, to 
see that we can in this way Indicate any meaning we wish; 
fl. g., the meaning of a single object or a dozen; the meaning 
of a mathematical relation, or of an historical relation; the 
meaning of a familiar object, or of an impossible one. In 
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each and every ve^ wb sIibII have a ccnceptj and in most 

CBJws a wohIt or s. nord-iniagtv vill be a very conTenient 
derice by meaas of vliich tn think itn 

We may easily connect the process by meana of which we 
givin concepts of single objcclfl wJtli the process hy means of 
which we obtain general ideas of claescfi of abjeete, if we ob- 
Berve that in both eaaea we have simply Bet a boundfiiy line 
abniit certain things: in the one ease'the boundary contains 
one object, in the other it contnina an indtlinite number. 
But in both caaca our mental act has been the diatingniBhing 
of one kind of meaning from all other kinds of meaning. 
That form of the procpsa in which our idea refers to some 
common propertvT or propcrtica, of a number of experiences 
has commonly been regarded as the true type of concej>ticn, 
because we appear in such cases to have abstrocted the com- 
mon qualitfeB of a number cf events, tljen ffimsralified upon 
these, nrd so obtained the concept, or general idea. But the 
process by which we reach a concept of a single object in- 
Tohea ahr^traction just afl truly, if not so estcnaiyely, as the 
preriona form of opcrationn To obtflin a concept of London 
involrcB setting the idea of London off against all other ideas ; 
inTolTCB abstracting it in a perfectly definite way> In a 
eenee, t^o, our concept of London is jnst aa complete, just ae 
universal, as is the concept city. It applice lo nil of its ob- 
Jectj as truly as does the concept city, and it is in a measure 
an accident, an irrelevant incident, that the total object re- 
ferred to ia singular and not plural- 

The process by which we actually come into poBseesJon of 
some of our more abstract geuoral ideas is, perhaps, more 
complicateil than that by which we gain our concepts of par- 
ticulars. But the fundamental dij-tinetion hetwtjen the two 
kinds of concepts, after we have attained them, resides in the 
fact thitt the one cnjplissiaes points of identity and sameness 
among the varJouH elements of our eiperience, the other om- 
pbaaisett primardy points of differtnec. Strictly speakings 




CONSCIOUSNESS OF MEANING 



3>5 



then, we maj be sure that ve have conccpta of single objects, 
aa well as of clasaea of objects^ We have, a\ao, coaceple of 
abstract attribute, eonccpls of relations of all kiade. There 
IB DO meaiLing of any sort accetaible to our iDtelligence for 
which ve may not have a concept- Indeed, in the broad 
sense of the term, every iden is a couc-ept 

On the whcle it it, pL^hapH, easier to follow the older usage 
and to retain oui original proviHtonal de^nition of the con- 
cept as a generalising i*3eiL, and then to remember that euch 
ide&6 sotnctinica geikcrali»c, so to speak, upon single objecta, 
qnoliticQ^ or relationit, ratlier than to recast onr definition, 
which would then vary somewhat ambiguoutly from that 
traditionally cmployetK Aft&r all. tho fundamontal pointa 
abont eoEeepts are thnae we have already mentioned, which 
evidently remain imtcnjrhe<l by these cjiiefitions of the number 
and character of the objeet^ to which tlie concepts refer: that 
ia, (1) the existence of the concept as a concrete thought, 
which we call an image: and (2) the use of this image to con- 
vey to oursplvcB, or to otherij, some deiinite, recognised, and 
intend tfd meaning. 

The General Fanction of Conceptton, — The general ^l^e- 
tion pnd ^'fllii** of conception in the economy of the psycho- 
phyaienl orgHiiisEn is probably so ohvioua as to require no 
further elaljcjration. It ha* already l)een deseribed as the 
gnmt aimplilier of menial o|ifrHtions, the lahoxir-saving devic* 
by meann of which we are emillcni to accomplish with single 
i(?naa the work which otherwise mi|.'ht rerjuJre the coopcmtion 
of itiany. It only r4*mains to call attention afresh to the fact 
that the mental nipacity whii'h permits this condensation of 
the meaning of many experiences into the meaning of a single 
image is gcncricnlly one und the same with that apprphen- 
aion of meaning whir^h renclen* perception intelligible, imag- 
ination significant, and memory coherent. 

NeoTftl FroccBB and Conception. — 80 far as conception m* 
yolves imagery, it oeteaearily follows that it depends upon the 
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reaction of those areas in the cerebral cortes witb which the 
several sense organs are most imtiiedifttcly coonccted. Be- 
yond this wo can «ay very little, wivc that there eeeme some 
reason to believe that all the more reflective and ratiocinative 
forms of tliouglit prccct« involve in an important way the 
action of the FltThsig nasocifltion eentres. It must be 
frankly ailinitted tliat at the present moment tie neural 
counterparts of tliene higlii-r antl more recondite phases of 
psychical activity ari^ practicaily unknown. It aocms clear 
that they muet in large meoeure inrolrc the action of the 
eamo areas that are ooncemcd in perception and in sioiple acts 
of niemory. But tbe nature of the ilifferenoes in the form 
of the nervons action, when the psychical act is one of prf> 
longed reationing with the uj^e of eljtWate concepts, as con- 
trasted with the mere at-riilental railing to eonseiousnes* of 
Bome familiar visual image, for example, is still altogether a 
matter of speculation and hypothesis. 

Development of Coiioeptioii."We have repeatedly seen 
reason to believe that mental life is in all esaendQl respects 
like other life phenomenaj monift^ting periods of gi^wth, 
maturity^ nnd decay. This view lesda us to eipeet a grailuat 
nnfolding of the typical phases of conseioufiness, which are 
at the outset latent (ti the infant mind^ rathtT than the sni3den 
appearance at ditTcrcnl times of totally Mew kinds nf mental 
operation- The development of ron<ieption is no exceptioD 
to this rule. 

The appearance of a rude type of recognition, which we 
have dificovered. to be the prototype of the developed act of 
conception, may he detected very early in infant conscioufineBS. 
But it IS exceedingly difiieult, not to say impopslble, confi- 
dently to desi^flte the precise moment at which the fintt 
general idea is elaborated. The facta suggest that babiea 
generalise in a rou^h way upon tlieir expeTien<ee at a very 
early date. Or, if they do not poeitively gcneraliae, tlicy 
accomplish the some result negatively, by faihng adequately 
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to diHtin^ish and analv^- TnfatitB 4 few day» eld, if giyen 
some dislji£leful mcdicme, ^^ill often refuse utterly for hours 
afterward to take anything into tbeir mouths, and for In- 
definite periods will reject the medicine itself. It would 
protifihly he absurd, however^ to snppoR^ that tb^ tiaby has at 
this time a gi-neral idea of medirine, although one might with 
propriety speak of a gi-neralii*d motor reactiun. Nor would 
each a deecription detract from the genuinely concepttooal 
nature of the reaction, for the concepts of adults may also l>e 
eoEjflidcrcd as forms of goncraliaed motor activttyH Aa eoon as 
language appears, from the fonrl^^nth to the twentA'-eighth 
month, the formation and growth of general ideas ia im- 
mensely angnienteil. But our previous assertion about the 
eonneotion of concepts and language holds true here, and it 
i* certainly reasonalle to suppose that erode general ideas 
antedate the use of adult lanpinge forma. In tUifi connection 
one must not forget that gesturea — for example^ amiling^ 
flcowlin^T clenehtnp the hands, etc- — are often vphidos for 
conveying coufjcptiuil relations, and that the inarticulate cries 
and Toeallsntions of various kind.s wliieh precede tb^ intel- 
IJgent use of words may abo be regarded as primitive lin- 
guJE^tie concepts. TIiub. a certain sound mcant> watt% auuther 
means milk, and tui on. The Hign language of deaf-mutes 
affords admirable illustrations of the same type of exprcasion 
for concepts. 

Formation of New Concept*. — Turning to the development 
of our concept?? afl»^r the period of infancy, we find that their 
transform af ion proceeds along two main lines, which wc can 
best discusH separately: first, by the cr^tton of eswntially 
new concepts; and second, by the enrichment of old eoufcpta 
with new material. An important factor in the formation 
of our concepts, i, ff., the procc^ of judgment, cannot be dis- 
cussed until the nost thaptor. wlicre we shall, hgn/cver, revert 
briefly to the eoDceptual activity. 

We have already seen tliat concepta arc primarily based 
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Upon perceptual proceasoa, just aa memorj and imn^nation 
are. We have also observed the way in vhieli every percep- 
tion, even tlie freslieet and most novel, involves past experi- 
ence. We shall, therefore, be safe in asaiuning t)iat what we 
call new concqits are onlj partially new, ami really contain 
ft measure of familiar material. For example, vhen a 1kj_v 
firat studies algebra he is introduced tc the concept of the 
equation, to the concept of eymboliam in quantitative proced- 
ure^ to the concept of ne^jative nunibere, t?te- ?iow, we epoak 
of Hueh coEeepta as being new to the boy, and »o in a sen^e 
they are. Rut we must also recognise the iavt that tlipy are 
not wliolly neWj and that if they were they ffoiild be entirely 
nmntelligible tu him. The significance of the equation as a 
mathematical tool could never l)e grasped were the bo/s 
previous experience ineapablo of lurniehmg him the notion of 
equality as a starting point. HOy too, the concept of negative 
numbera could never be mastereij were there not the founda- 
tion of knowledge about positive numbers to build upon. 
Granted the rudimentary idea, or concept, of equality, and 
the concept of the equation becomea a possJblp intellectual 
posaeswiuiL Moreover, onct it i« gained it takes ita plate as 
a perfectly distinct concept, related to the concept of e(|uflliiy 
and tu many other coneeptB, but atill mentally an independent 
idea. 

What the Ixjy really doea in getting hold of such a new con- 
cept as tbat of nc^tive uumbcra is to cornparo the new noHon 
with hid old idea of number, to I'ciuark their likenci^oa and 
differences, and to throw into the foreground, by thia proeess 
of dUeriminatiou^ the nioet praclieally important ftaturee of 
the new case. The result of this procedure ia the bo/a first 
concept of negative numberfl. These abstracting, discriminat- 
ing, and comparing activitiea of atti?ntion are present in vary- 
ing degree in all self -directed attainments of new concepta- 

This form of development of ideas displays in ao nnmia- 
takable manner the esseutialJy organic nature of our knowl- 
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edge. Ench idea springa out of other ideae^ which have 
p>ne before, and in turn gives birtli to new succesaora. The 
coDn&etion is not mCTely one of sequence in time; it le a 
ftjimection of the genninely rlevelojjm*?iital type, in which 
one idea is, as it were, unfolded from, and gii^en off by, an- 
other, TJltimateJy, therefore, eaoh of our idea* ia related, 
however reinotHy, to bH the nthers^ a fset whirh c'lnr'titiil^s 
one illustration of tho .wx-alled doctrine of the total rtla- 
tiTi^ of knowledg:e. Speaking netaphoricaJly, bat within 
the honntls of literal fatt, we may say that the prcat tree of 
knowledge fiprings from the seed of that vague coDfleiousnesd 
with whieh the infant's life begins. Differentiation followed 
by fresh Hyiith«*iM, old eKjjeriences blcndefl with new ones, 
each mollifying the other — such is the efjuree of progreM. 

The natural incentive to the development of these new 
coneepta is to be found in the needs of the individual. We 
find oureehee confronted with a eituntion in which our old 
ideoe are inadequate and unsatisfactory. We cannot get 
fihead^ We are thwartE^d, and find ourselves ohiiged to set 
about the ^^eciiniig of new notioiin to mtH-t the t-ase. The 
child whose toy refuses to go resorts first to the familiar idea 
of a-wistanci* from paifnt or nur>e. Some day thifl asHiHtnaee 
fails anrl the child, thrown back upon his own resources, may 
hit upon the idea of helping himself. The same aort c»f thin^ 
charaeteriscs adult proccilnre. Thus, the fret^uent diwister 
aminfT from surgical operations under the old idea# of clin- 
ical cleanliness led to the e^camination of tissues affectMl by 
cnch operatioiw. and in the li^rht of the modem knowlefl^e of 
hmeteTial life a wIlqIIu new and more draetie concept of 
surgical eleanhness has arisen^ resulting in an a&tonishing 
diminution in the fatal consequences of operative surgery. 

When we seek iMustrations in the range of our formal 
^ucational procedure it is not always so clear that the new 
coneepts are ga'mwl in n-sjKinse to felt defifiencies in our 
existing stock of ideaja. The hoy coDfn>nted with Qie con* 
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cepts peculiar to the eludy of Greek and Latin and mathe* 
matice woold often forego the stteinTnent of thpin -with 
definite tajiipla«*Q(\v, not to say enthuRiaBm. It ts evident 
that if he is to maeter tln-ae euhjecU he mu^t 6nit secure 
these concepts; but it vould sometimea be a sod perversion of 
the facta to ear tliat the conf?ipts ore obtflined as the result 
of a nocd felt hy the boy. A child caught thus in the edaca- 
tional maebincry ie often whirled about amon^ needs, for 
which the idcfle held out do indeed afford relief, but thej are 
aot alwayri needs which the child biinself feels. One bus, 
however, only to glance at the hUtory of any specific eduea* 
tional system to recognise that in its inception t-ach system 
was intended to fit itd pupila for some apccial form of Life, 
and in this vocation the etudiee offered realty had a place. 
The adult hiin here attempted to anticipate in the moat ef- 
fectual way the needs which at ftome time the child is sure to 
feeh Portuiiflfe the child who is brought up in a ayetera 
which fifforls birn ideas filted to liis own day ami gcopration, 
instead of ttiot^' op])njpriatc to the tiniev and curtditious of 
his great-grand pa rentfl. 

The concepts which we get in the educational svetem may 
not always, then, reflect nccde ana difficulties of which we 
personally are aa yet cognisant. But the eyateni itself la an 
eHort to epitomise the eatisfaction of just those needs which 
in the huiiiftt] esperience of the leaders of our race have been 
felt to be most imperative. Our general statement remaina^ 
therefore, c*wenfiaiiy true, f. p., that our new concept** arise 
out of llie inadeijuaey of thowi! already on hand to cope with 
the conditions in which we find oiirsclvwi. 

The Petrifyinjf of Concepts.— This doctrine geta a depreaa- 
icg confirmation by obacrvation of persons who have once 
eettled down into a fiscd and narrow vocation in which 
radically new (iemandjs are rarely encountered, and when 
encountered, arc found hopelessly baffling- la a degree Ihia 
condition overtakes everybody &e middle age posses by. The 
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result 18 i<tQ often the patbetic pc^rMQ of mJledble sympathif^, 
rir(!ainBt'ribed and dngiiiatii? iJeas — ^tlie pererm vho is sure the 
world [a going to tlie bow-wiiwH, and who knows it waa all 
much better In his owd daj. Sucli persons have ceased to get 
new concepts, and tlif old ones are inaJeqnate* 

EnrioluQent of Old Gonoepta. — Rand io hnnd with tbis ap- 
pejiranoe of relatively iicw concepts goee the development of 
GOT old ideas- Thi@ developniDut might be de^eribed as 
having two directions, hut in reality the two are onp. Our- 
coccepte seem Aometimes to widen &nd sometimes to grow 
more narrow. ThuB, we leam more cverj day about men 
and woicen, and bo we may truly enough say that cur con- 
cept of humanity broadens ae our experience becomofl richer. 
On the other hand our concept of science may, ae our knowl- 
edge increasc<B, become mote and more reBtrieted in its ecope. 
Many branches of inquiry which would originally have found 
place under this heading may, in our maturer judgment, be- 
long eWwhere. Both these proeewie* are, however, aimply 
diCFcrcnt modes of reaching an tdentieal rc^ult> u e., the 
clarification of the precise meaning of our concepts. 

Every concept is in a eonec a working hypothesis, a tenta- 
tive manner of thinking about things, and ifi Bubjeet at need 
to revision. Our idea of right ik gained in childhood from 
parental precepta. If we do not stagnate morally, a time 
must eome when we arc obliged to reconflfruet and modify tliis 
childish concept. As our knowleilge becomes brnader UiIb 
process of reconfitruction may go on indefiiiittly. Thia does 
not mean that we necessarily discard wholly the idea of right' 
which we received from our parents. Far from it! It 
means that thia idea was necest^anly a child's idea, and so 
inadequate to certain adult cspcricnccfi ; and it becomca 
neceeeary to develop it in accordance with the new nccda. 
The incentive to this form of growth in our concepts is, then, 
preciwly identical with that which led to our getting what wo 
call new conceptfi. It ia dear that in a certain sense the 
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process we have just described really gives as new concepts. 
But practically we think of the new idea as a modification 
of the old one. 

The doctrine is sometimes held that our concepts are Tin- 
changeable, The difference between this view and the one 
we have been presenting is largely verbal. In a certain sense 
our concepts are unalterable. To use our last illustration 
again, I can remember what I meant by my childish idea of 
rights and can recall the idea when I will. In this sense the 
concept does remain a permanent part of my mental equi|H 
ment, undergoing only such changes as may be due to fail* 
ing memory. But practically my adult concept which I call 
my idea of right is, as has just been shown, very different 
from this ehildish one out of which it has grown. 
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The mental operations whitli we have thus far descrilicd 
find the culmination of their derelopiiit'iit in the prncess 
wliich we know &s reaatining- This doee not mean t!iat 
reasoning ie a totally new form of paychical actiTity. to which 
tiie othCTG arc subordinate. It nicaaa that in the process of 
TeflAoning the full implicatioo and si^ificaace of these other 
coneoioue proeesses eomo clearly to light, while in it they 
rrach their mmpleteri evolution. Moreover, it does not mean 
that reasoniog in a form of prifpsn fthicli spfiears only after 
the other processes which we haye studied have l*een deTcl- 
oped. lindinientarr rcatfoning is pre&ent from the beginning 
of conscious life in the human being, and is clearly mvolved 
in each of the proce^aea we have thns far analysed. But in 
the graduDl unfolding of consciousneHs, by means of which 
it cornea to matnrity, we meet more and moi^e complex in- 
stances of reasoning, and at each stage we find it iuToWing 
perception and memory and imagination and conception. 
At each stage it afforda the best indej of the real value of 
these other proeesscs, and in its most elaborate forms it 
brings out in the clearest po^iblc way their real function. 
We aliall revert to these points more fully later in the 
chapter. A technical definition of reasoning may well await 
our Piamlnntion of certain of the facts upon wliieh auch a 
ilcfLmtion mu^t he based. Meantime, we may define it 
broedly and provisionally as purposive thinking, that ia to 
say, thinking cflrried on in the inti-fcate of some plan which 
we winh to exc^iite, i^onio i>robIem which we wish to eulve, 
Bome dil£culty which W9 wish to aumiount* 
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Analysis of Reaaaiiing, — W& are often tnid tliat the great 
edui^fltionai value of inalheraatics \ic» in teaching uti to reason 
correctly. Some Lardy iconoclasts haye vt-nturcd to qucetioo 
tlie extent of the value to be gained from the eubject on 
this flcore, but at Ice&t it soems to be univeraaUy adanitted 
that inathematicB involves reaeouiug, and wc may, tlierefore. 
Judiciously seek from it an ilhiKtration of the reaHonlng 
pmcesB far our piaTniTiflHon. Tnke the fnllowing arfth- 
inclical prohlcm, rcnuniMrnt of the perplt'siliLTs of the days of 
our academic >*iuth. If thirteen melons co^jt a dollar and 
forty-three ccnla, how much should twenty melons coat? 
JloGt of UB would solve this problem hy lindinj:; the coet of 
one melon through the diviaion of one hundrtti and forty-tliree 
by thirteen; aud then tho cost of twenty melons by midtiply- 
ing this quotient by twenty. When the problem is distiiJctly 
underti^toud, there instantly (tomes into our minds, throtigh 
our memory habiis. IIil* idea ** coat of one melon '^; and 
Btraightway we find ourselves executing the relatively bab- 
itual profG8a of division. This accomplished, our minda im- 
mediately turn— again by virtue of mir mental habits— to 
the raultiplioation of our quotient by twenty. The reason- 
ing m a ease of this kin^, therefore, seerna to involve the 
selection of certain ideas out of all those tuppliod us by the 
prohlcm, the manipulation of the^e MeaH m ncccrdance with 
previously acijuired habils, and the attainment of the soliiHon 
hy a proper coiubimition of these two prncesj^es. So far as 
there ifi any originality in such a procedure, we mufit look 
for it In the akill and expedition with which we hit upon the 
right idea to work with, and the aecoracv and proniptnefis 
with which we apply to it the fruits of cur previously 
acquired knowledge. 

Should we esamine a little moro e!oBoly the nature of 
tb^se ideas which we cmpltiy we ahoiLld lind that they are 
clearly eoncepta. Thus, melon ts a concept, <'ost i* a concept, 
eeat is a concept, ete_ Were we to give verbal form to the 
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ecvcTol steps in tbc procc^, which we do not alwaje do, ve 
should find that we had such eipreeflioiis before Ufl as this: 
one melon eleven eents — eleven times twenty is two humlrpd 
and Lwentj, is two ilollnrH and twenty i^ents. In other worda, 
we put the concepis together in a form which the psychol- 
ogipts call a judgment. A judgment* when put into words, ie 
what logicians call a propositioo, and what j^amraariana call 
fi Gcntence. it accordingly appears that a proccBs of reason- 
ing, euch as that of our ilhistratioo, contflins concepts com- 
bined in the form of iuclgments. We have already eKamtned 
the nature of the concept, bnt judgment ia a new mental 
operation to which we must now devote our attcntioTL 

AnalyslB of Jndgment. — It will facilitate our inTcstigation 
to begin with tboec coacB of judgment to which we give verbal 
exproPflion, for they can readily be earamd in a concrete form, 
fitrippcd of thi> intro^peetive difficulties which beset the 
flualysis of other varieties. It will suggcut itself at once that, 
if the judgnipat ia in any meiuiure equivah^nt to a projjosi- 
tlon or a ^Dtrnce, we ought to gain assiiitaiiee, in the diatin*' 
gnisbing of its principal forms, from the claflaifications of the 
grammarianfl and logicians. Although the exact meaning of 
mental judgments and llnguiatic proposilionfi are not alwaya 
identical, even where they have the same verbal form, never- 
tlieless many of these classifications are undoubtedly avail* 
able: and we may cspcet to find asfiertalive judgmenis, hypo- 
thetical judgments, diejunctive judgmenU, and eo om In the 
judgment, "the book is heavy/* we have the concept heavy 
united to the concept W)k. On the other hand, in tlie judg- 
ment, " the l)Ook IB not heavy," we have the eoneepts appar- 
ently Bundered from one acotber. Even In thia case, how- 
ever, it is obnoufl that in ihe mental state, of which tlie judg- 
ment is the eipresfiioDt the two Ucas were together, as truly 
D£ in the first ca^e. It ie only so far aa the ideas refer to 
objecta distinct from themsehfa that their aeparation la 
aseerted. In the judgment, '' if the atorm ia acvorc, the abip 
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will be imperilled/' we have two pairs of concepts umted io 
one another, i. 3., " atorm ^' and " severe," " ship '* und " im- 
perilled." Like the prccoding ceiscs, the idcoa arc brought 
together mcnttillv, but the objective union of one pair la mftdt* 
depondent upon the objective uaion of the other. The judg- 
ment, " Mr. Smilh is either a demoerat or a populist," gives 
us a tjpfcal instanee of disjLiD«:tion. The concept "Smith " 
is coQJoined iiieutallj wiLli the two concept* *' democrat" and 
" populiet,'' and the objective union is asserted of one or the 
other,* In all these verbal precipitfltca of judgment we 
peem then to have two or more idens monUll>' united In mean- 
ings whieb may imply either the postulated uuian or fie^er- 
snee of the objects to which they refer. 

Analjtic-Sjnthetic JndErmenti. — Availing ourselves of & 
furfhi'T (.'tas.sificHlinn ftbiih the logicians employ, we may 
speak of analytic or of synthetic judgments* ''This wood is 
vhite," iH an inptance of the anah'tic judgment. It eshihits a 
property of the wood whiih in inherent in it, nnd may, there- 
foTGjbeaaid to involve an analpis of the concept, "this wood," 
"Wood in a combnatihfe " is a synthetic judgment, because it 
adds to the idea of wood the idea of comLuslihility, which h not 
immediately, nor obviously, implied in it. We shall prcjieiitly 
see reason to believe that i-vnthetie and analylic judgmentiH are 
psychologically realJy one, and for our present purpose we can 
at leaat ace that they involve, like all the other cases which we 
have examine<l, the mental ^lyntbegia of concepts, whose objec- 
tive union, or separatenesa, wc mentally predicate. 



•The eD-ealled ''Impereomil judgment*' has ejiUHtjd logleinna 
much tontroYerHT- "It riiina" La hd inntflooe ot it- At first 
flight It appenr?j jip llirmgh BunT] n jucjgiuent t^uM harilly Iw* said 
to Involve a HyutbpfliH uf two Idciip, or coa™ptp, ot nil. On the 
wlitfle It «e«uiH jrrolmlilE? tltttt tlih Turm or Judgmi;ut i^itreaciila a 
prlnaltlvp ijj* of tti*^ Jurying nativity, out of whlr-ti jm^jjidy otip 
nion; olufcornlo fonua biiv*.' developed- ]f Uiia he Irm?, th^r uuture 
of llit^ imiircdQuul Judi;meiil wUI LeitfUie evident ua we ^ un wlUi 
our eunijBlB. 
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Genetic Helfltion of Concept and Jadgment.^Havicg dis- 
ooTtred in theae verbHl jorfginents the constflnt pretwnct* of 
conrepta, it wfll be well Ui rtvert to our aw[j;mt of their de- 
Telcpment, and detect, if posaible, the relation oJ the 
judgment to this procew. 

We obfiorvefl, vhen etiidying the origin of conccpls, that 
they spring out of the mimfs cHort tf> mark off, end reader 
distinet, the various meanings with vhieh it hftB to deal. We 
saw thflt in the cnurHL? at pvprripnce these meaning grow in 
definitenefis and aiJopH^ so that a eoucept whieh meets the 
demandn of childhood oft^^n needs for the pur^KweH of the 
adult either to Iw reeonstnirttd or else discarded in favour of 
some more adequate notion. If we cianiine oace again some 
Epecific instanees of the attainment and development of a 
concept, we shnl! come upon an instructive fact coneerninj? 
the relatiijn between conception and judgment. If we con- 
sider in thJB way our concept ljadne«s, we find tliat it haa its 
OTigin in our very I'srly childish experiences in connection 
with certain acta for which we were reproved or puniaherl. 
The notion of parental disapproval quickly became attached 
to such actfi^ and, us soon sie language could be comprehended 
At aH, we remarked that they received the common appella- 
tioD, "had." TJnleas our account of the memory procesBCB bo 
fundamentally defective, the thought of such deeds should 
cfill to mindj in however vague a way, the undesirable conae- 
quencea which had previously accompanied them. At this 
early stuge, theu, we muat in a nebiilouH sort of fashion have 
brought together in our minds tlic idea of the act and the 
idea of its effecU in tlie nature of punishment. 

Such a mental act obviously haw implicit in it the 
beginniogB of judgment, i. c, ike assertion of a relation 
heiittcen tufo mental elements^ When, with increasing age, 
language finally comes to our aeaistance, we are easily able 
to apprehend the usage of oar cldcra, and wc atraightway 
cpply the term *' bad *' to all actd of a certain character. At 
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tills patni the iilea of bailuess is for ur nynnnynrmia with a 
certain list of actb vitli which various kinds of aJult di&- 
flpproval are connected. When we are inspired to perform 
BUcli an act, we promptlj execute mentally the judging proc* 
eta qiiivnient to labelling the act bad. Were wc to put oar 
thought into worde, we ehould undoubtedly hare a verbal 
judgment. All of which »u>ems to indicate witli no great 
uncertainty that the origin of such a i-oncept aa "hadneaa" 
je to be fuuud in mental pToceauce wlitch are in tlieir nascent 
stagGfi cmde, TagnCt undeveloped judgmenta, inTolTing & 
rudimentary recognition of rclationa between cc^rtain more 
or Ices distinct portions of our espcrience. We get at theso 
elements of expeTisnco mentally by means at rudely distin- 
guished idpsa — in thp cBsp of onr flliistratioTi the idea of 
thu act and the idea of its L-orwetpiencra. Sudi concept* 
aa this, i. e,, badaess, ovre their creation, thenj to elab- 
orations of already attained ideas in a primitive form oi 
judgment 

Moreover, if we turn our attontion to the sabBequent history 
of auch a concept as badtices^ wc find uiuniBtakably, aa waa 
pointed out in tlic last chapter, tliat its develpoment ia accom- 
plished by means of new judgments which are brought to bear 
upon it from tirnf* to lime. In childlinodr for eiample, bad- 
ness may for a long tiiEic mt-an, among other tbinga, disobedi- 
ence. There comes a time, however, when possibly disobedi- 
ence seems in some crisis the only alternative to lying. We 
have also identified lying with badness, M'bat shall we do? 
Wcllj whatever we i3o, we have at least laid the foundation for 
the reconstructive development of onr concept of badnesa, by 
noting that disobedience may sometimes be necessary to the 
attainment of the ma:dma] poseiblc good. Wc necessarily 
make judgments about badnosu in BUih a case, and the trans^ 
formation, whether ahrinkage or enlargement, which the con- 
cept undergoes, is a dircL^ t'xpresdion of the effect of judg- 
ment. The development as well as the origin of anch 
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conc€pte is, accordingly, moat intimatel}' bo\ind up with the 
judging opemtion. 

Before gener^ilisiig Tipon this siogle chjw, it wnnid, of 
course^ be desirable to examine eftry Tariety of concept in 
order to see if any of them originate independently of such 
judgments* This is, however, evidently impracticable, and 
we fihall have to fall back upon the consideration that inas- 
much as tbe concept is always a mental recognition, or desig- 
nation, of specific meaning, there must, in the nature of the 
case, Booner or later he a judging procew involved in it; for 
judgment is neither more nor less than the overt recognition. 
and expression of ju^ such rcl&tions as arc embodied in the 
concept. The concept *' gravity," for example, implies certain 
definite relations which we can only express in dataH by 
means of judgments, and bo with all other concepta. We 
shall accept this aceount of the relatioii between the two 
proccfwes, then, with a large mcaaure of confidence ia it^ 
correctncflF*. 

Order of Development of the Co^itire ProoesseB. — Tbia 
analysis inevitably Taisds tlie question qa to what ip the moat 
primitive and fundamental modo of consciouf^ operatiozi to 
which we have thne far given attention. We have shown that 
the conceptual element is present in pereeption, and we had 
already explaineil that in a genetic sense ptTctption evidently 
&ntcdateH memory anil imagination. Now we 8eem to find 
judgjneni an a ^ireciir&or of thr^ coneept. What ii the real 
order of development among these activitieft? 

To secure a correct impression regarding the genetic rela- 
tions among these proceases, we muat reaort to an analogy 
which wc hare omploycil on a number of previous occasions. 
The development of an organism of any kind is accompiiehed 
by meana of tlie gradual unfolding of structures, and the 
gradual eroiution of functions, out of undifferentiated 
malnece. The fertilised ovum contains in a way, implicit 
witfaio itself, all the potentialities of the fully developed 
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orgfl-nism wHieli may Gubaequently grow out of it. But no 
in*|wction which we could make of the ovum would enable 
us to (]eteti tliew iiivisiljle memlM?ra. Stq) bj step llie hoinf*- 
geneity of the o^Tim gives wej to more and more comply^ 
conditions, until finally ihe process of ossimilation ood dif- 
ftrcntiuti^u iaaucfi in tJie luli-^Qwn or^aniam. At each step 
in t!ic prop-cBfi toward m:ilurity the fioteral anjitoinieal orgFins 
and Uio larioufl physiological functions are moving together 
toward completion. At one BtagL- one group of the^c ele- 
ment** may *ieem further advunwil than olheK, l)ut tlicre is 
neverthtileis mutual dependence of eaeh of tlic factors upon 
the other, and each incmber of the several groupe is from 
tlie beginning represented by some forerunner, however crude 

So it is with the psychical opprations which we have been 
studying, Jud^^ent, conct>ption, iremon', imapination. per- 
eeptionn and stUI other prooe*iSos, which we have not us yet 
Giamined, are in one form or another pres(*nt in conscious- 
ness from the very firnti and eaeh proeesg, which we have 
dcscrilicd and anaht'cd under one or another of these names, 
really involvce each of the other procesecs. At certain mo- 
ments consciouBUCds prcBcnts itself as dominantlr engaged in 
the way wo call perception, sometimes in the way wo call 
itnaf/inaiwn. But each operation involves the other, and it 
would hardly be possible to point to a fitago in development 
where one waa obviously pruaent end the other obvioiialy and 
altngethcr absent. 

Judging is in a precisely similar situation aa re^'ards it< 
primary or secondary caturn, ita early or late appearance, in 
the history of tlie individual [■onsciovisnesB. We msy, per- 
haps, make thi^ |)oint clear iiio^t f^osily by e^antitiing the case 
of perception wliidi we have seen to be present past all rea- 
sonable queslioQ from the earliest moments of waking life. 
When we perceive a familiar object, eaj a chair, the mental 
operation of cognieing the object is esseatially equivalent to 
the aaaertion, ''tliis i& a chaii/^ or ^^this ia a tiling to ait 
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upon." True, we rarely put the conclusion in thie t^licit 
form to our&olvee, Neverthcloae, the mental procefls is pre- 
oieely akin to the propo«itit>n» and in our liret intelligent 
application of names to ohjecta it is c^xaetlj of thia character, 
Tiiilft*!, the first t-liiMiiih exdnuiations, which rt^presynt in 
hi>wever amorphous a fasliion the precursors of language, are 
of this type. The whole moaa of feelingH vhich ench early 
infantile vocalisation may serve to indicate is often ei- 
tremely complex am] exteoded. One aound may deeignate an 
experience, which as adults \re ehould describe as '^thifl^ia- 
the-eounc] -o f-the-com i n g-t o-t ake-me-up-sn d-f eed -me -wh i ch - ia- 
aHh^lightful-t'xperlence/' Another sound may repref^at 
judgmentB in the forru of a cnraniand^ such as " I-aia-hot- 
and-l-w ish-y nu-wou hj-tahe-the-hlaaket-off ," 

Let it not be supposed that vc mean to credit the half- 
inartjoulate infant with the rnenkl recognition of all the dif- 
f<?rentioted oknieiite in these cases to which we aa adults are 
sensitive. Quite the contrary- It seems probable, as we 
saw when we discusw<d attention and discrlininalian, that the 
early eKperienceH of thf biihy are estremdy vague, not in the 
pcm^e of being pasitiicltf cimfufii^, a:4 adults fiometimes are 
wheo embarrai^sed, but in the negative aenGe, in which 
vagiieness ineaa'^ abeence of distinct, well -recognised mental 
control. These primitive judgments urc rudimentary csprtj^ 
sioos of jtt»t such rmriiont! npon those indefinite, nndifferen- 
tiutcd feati)r<"fl nf infant ooni^j/ioiianc^s aa we find appearing 
in rjurselvcfl when wc make judgments about our more highly 
elahfjrateJ and more definitely diecriminated ideas. The 
earliest nidimcntarj" processes of judgment consequenlh" 
involve the manipulation of uuanalyEGd maeses of espcrienc*?, 
which we siibflejjuently discover, through processes of disscK 
ciation, comparison, and judgment, to be extremely cnmplei. 
It ia quib? possilile, as has been already Guggestod, that the 
impersonal judgmenta, suc-b asa " it thunders," rt-preserit aur- 
vivnls of LBsertions of ju^t thjfl primitive kind abuut lolal 
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experiences whoe« elemeats are onJy vaguelj and 

Judpneat as the PritnitiTe Cognitive Aotivityn — It seems 
higlily jjrobflble from tile foreguiiig tliat in its orlginaJ form 
all juilgment ia eeBeiitiallj' a reaction upon inunediatelj 
preflent perceptual eipc-rit^necs. Undoubted I j, rude judg- 
ments in which uiemorj and imaginotion play lending roles 
may occur at a very tarly period. But it eecms quite oertflin 
that Uieir most important fiinrtious mujit raine somewhat lator 
than the |M?ria(ls during whiuh pvrffipttiol jiulgiTicnL^ are ilrat 
clearly in evidence- Moreover, inasmoch as theao radi- 
mentaiy forms of jiidgiuent appear to involve as their rnoat 
characteristic fcaturca, like the highly developed ideational 
judgments, the recognition, or aaBcTtion, of relotiona, it seema 
irapOflSiblo to deny that the simplest eaee of perception, vith 
itfl eonnoctton of a first eeneory sltmulation with somethiTig 
already familiarj is also implicitly, at leHstj of the same genua 
1L& the judgment. 

When we auk, theOj which of the several mental processes 
we hare described is moet fimdnmertal, wc niuet reply that 
if the question applice to the order of appearance in eonecions- 
neea no single one enjoys thig preeminence. T]:ey develop 
together, and arc all, in one way or another, present from the 
outset of conpcioufi life. If the question means, however, 
which process exhibits moat conapicuonsly the whole scope of 
cognitive conaeioua cnpaoitiea, then we must probably reply, 
judgmt'ot; bocause in this activity the diHivtion and nianip^ 
ulation of rchitioDs i^ poa^ibly moat obvious, and this 
undoubteilly is Iht- great lueutal achievriincnt in the building 
up of knowledge and the controlliug uf conduct, to whiijli ulti- 
mately all these proct&ses revert for their final significance, 
In this seUHe, therefore, judgment is the most fundamental 
operation of conscioueneas on the cognitive ftide, 

Before leaving this account of judgment and passing on to 
consider reasoning, & further word should be eaid of the fact 
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wliicli came to our notice a. moment ago in tipcaking of tLc 
juJgirg procesfl in the primitive consciouBDesa of infant life. 
JudgTiient unfloubteclly begins with a process of Jiscntangling 
the various confltitucnte of tomo lor^'c and relntivclv voruo 
ciperitinco. The operatioD wUch we desoribed in an earlier 
chapter as diiicrf mi nation is commonly identical vith these 
rudiini'ntary judging prttceBSL-B. Now in bo far ns jiulgment 
does realJ> deal in this way with the unolysiH af idcutLonal (or 
perceptual) experiences, which are to etart with undifferenti- 
ated wholcfl, it would aecm to be ncceaaary to regard it as a 
proceRS in which relatively \ague ideas are resolved into their 
definite con stitucnta, rather than as a process in which already 
distinct and separate ideas are brought tog(?tlier. It will l)e 
remenibercil that our previoua description of it ia more closely 
allied to tiic second of theae vicwrf about it- Aa a matter of 
fact both views are cotreot in the conception which they 
emphaeiae, and the disparity between thom is only apparent- 
Just as we saw was the case in the diff^-'Pentiation of the 
variouH seusalions out of the relutively hoinog(>ueous cnn- 
Bcioua continuiun with which life probably bf^ina, so the 
materials u|xin which our judgments are based and with 
which Ibey deal are all neccsaarilj elemeutH of our own per- 
sona! experience, 9o far as we predicate anything of an 
object, — for example. " iron is a metal/* — it may le said that 
we have simply dissected the idea of iron (our concept), wliich 
idy present to our minds, inatectd of adding to it aomc 
PIP Idea, i. fi.j motnt. Taken literally, this is a true atale- 
ment of the faete. It is only false by virtue of that which it 
fails to oddn The eouc(?pt of iron ia a concept dietingiiisbed 
from that of metal. Wo not only may bring these two con- 
cepts together mentally, but we frequently do unite just such 
concepts in the form of judgmonle, which are practically valu- 
able to ns in enablinf; us to einphoJiipc such phases of our 
thoughta as are momentarily important for ua. Judgment 
ia, tiien, in its most explicit forma, undoubtedly a proLtsa in 
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which we Byntheeifie concepts in the conrae of noting and 
asserting relatione. Yet the concepts which we thoB mute are 
with equal certainty already eleraenta of our stock of knowl- 
edge, and BO we may seem to have made no gain by the judg- 
ment, much leafi to have added a new idea to some old idea. 
But the gain is often very real, because the synthesis may 
bring out relations of which previously we were not clearly 
cognisant. From this point of view judgment is not bo much 
a matter of creating wholly new mental material as it is a 
matter of ordering our mental equipment in the moat efficient 
possible manner. 



CHAPTER Xn 
TEE FOKMS AND FUNCTIONS OF BEASONTNG 

Judgment and Eeaaonii^* — From th« illuetratioD vnih 
whith we ett oat in the Ifist chapter in our first rough analysis 
af reaaaning, we ohserve*.! that the solution of the problem 
with which we were hj|H)Lhetfc'fllIy engage*! involvRd a 
series of judgments. We therefore turned aside to esiainme 
more closely into the nature of judgment; and we have dis- 
eovered thet thie ia an anfllytic'Synthotit proeces, in which 
eonccpta are employed and elaborated. Ah the preat majority 
of our important c-oneepts have a linguistie b^is, it goeg with- 
out flaying that reasoning makes almost constant use of Inn- 
gunge. It now remains to survey somewhat more fully the 
manner in which our judgments are corahined to form the 
various types of reasoning. We proposed aa a proviaional 
definition of reewrming, at the beginning of the last chapter, 
the phraee "purposive thinking," meaning by thie to deeig- 
nnte any thought prneeps in which we were thinking toward 
some end, attempting to overcome some (iiffieulty, or solve 
some problem. Tf we turn to certain familiar iustatLces of 
this sort of tiling in every-day !iff» we shall at once obtain an 
impreseion of tlie fashion in which we make use of our judg- 
ing activities. 

Practical Eeasoninp.— Suppose that we are obout to malce 
a long journey which necesaitntes a choice from among 
a number of poaeible rontee. This ie a case of the genuinely 
pmblematie kind. It requires reflection^ a weighing of pros 
and fonti, ami the giving of a (inai deeidon in favour of one nr 
another of the Aeveml alternatives. In such a caae the pn>- 
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ct^ure of most of ua ts after this order. We think of one 
route aB being pictureeque and wboll^' hotcI, but al^ as being 
expensire. We tbiak of another aa le&e iDtercating. but aUo 
as leefl lixpensive, A thirJ ia, we discover, tlie moat eipedi- 
tioufi, but ftlflo the most costly of the tiirce. We fintl oureelvea 
confronted, then, with the nt'cessity nf choosing with regard 
to the relative merits of cheapness, bejiatv, and speed. We 
proceed to conBJder the«e point** Jn the light of ali our inter- 
ests, and the dccifiion more or \&s& mfi.kes itself- We find, for 
instance, that -wt niutit, under the cireuindtancee, select the 
cheapest route. 

Now, this proceee is CTidently made up of a number of 
judgiuentfl, in vhiL-h we Imve employed various (■oncpptions of 
the routes and tlie consequeneea eonneeted with their choice. 
Obviously, filao, we have made wmstant u^^e of the machinery 
of association by means i>f which the various tijime^'ted ideas 
have called one another into the mind. Our conclusion ia 
seemingly the outcome of a aerica of judgments, whose number 
may be wholly indeterminate, and whose order is far from 
systematic. Nevertheless, the procCBa resulCa in a solution 
of the^ problem, the eonoluafon ia essentially a reasoned one, 
and llip ojieratioa is altogether typical of the fashion in which 
we actually deal with the practical problema of common 
experience. 

When we look at the eucceseive steps a little more eloeely. 
we Bee tliat such juclgments brought into the foreground £ome 
aspect of the generol problem which assisted ue in viewing 
the situation in ite entirety. ThuB» the idea of cost as leas 
by one route than by the others proved in our tinal cetimato 
to be of fundamcinta] significance. But wp eould not isolate 
this element of tlic problem and conceive it aright until we 
had compared the routes with one another, and eonaidered fill 
the espenses involved in each. Only then were we in a poai- 
tion to assert wliieh route was cheapest. This crucial judg- 
ment issued inimtidiiLtt'lif from our comparison of the several 



FORMS AND FUNCTIONS OF REASONING 



n7 



nniies with one anoihtr, but the procpss of carapaTison voa 
itfloli an in dispensable step io reaching oar Hnd choice. We 
considered speed in r similar Tnanaer^ and found that &11 the 
routea were satififactory enough io tbia particular. 

Finally, the coDHirlcratron of beauty and the pleasura of 
the journey i* canuaesed in lik*] inanni>rj and we find from the 
ideas whirh come into our minds that one mute is markedly 
preferablo. This factor of beaaty remaiiw, then, to settle 
accounts with the item of economy. The ultimate decision 
UiTolvea our taking titock of our £nancial etatua, past, present, 
and future, and the issue is settled on the baeia of the story 
told by this set of faotE. Each etep in the prooese hag bc'en 
relatively eimplo, and entirely intelli^bk. We hau& allowed 
certain Ideas, which we have absiracted in our inodo of con* 
ceiving the probiem, to fake up by HBwociation otlirr ideas re- 
lated to tbeni in ways which bear upon the case in hand ; and 
from the judgments which we pass upon the meanings of these 
ideas our choice i« made and our volition determined. 
Onr effectiveness as practical reasoners (op theoretical 
reasonerg, cither, for that matter) will depend then, first, 
upon the ^kill wilh whieh we Hueeeed in conceiving thi* prob- 
Jem^ eorrtM'lly, nnd second, upon the speed and accuracy with 
which this conception suggests to our reasoning procetises the 
recall of the epet-ial idesfi appropriate to the ease at hand. 

The whole eeries of jtidgruents eniployeil iiinld fitmlly be 
reduced to two or three (or possibly to one), whicb^ ea the 
outcome of our tentative weighing of now this chiim and now 
that* have proved to be finally significant. In a £cnse the 
judgmeDt5 have all been connected and related. They have 
all ariflcn in response to oar pereiatcot dwelling upon the prob- 
lem before us. Bui a few of them Jepend upon one another 
in an even more intimate way, and these are the permanently 
eignifieant ones. For example : '" Two routes eosl more 
than ^lOtiO; I cannot afford to jiuy more than $800^ I mu^t 
therefore patronize the third route," 
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Value of Association by Similarity. — In so far a& re^Gorung 
inTolves aeaociative proctesea, it is clear that association by 
Bimilarity wilJ Im? of bigbv.*Ht (iiiportaTice, especially in tJie 
more abslrufle forms of thinking. The rmre complex types 
of problem with which we have to cope often require for 
their Buccessful solution tho application of fflcta und prin- 
ciples which have no connection with the mottcr in hand, 
Bflve Eomo frapile bond of similaritt/. The detection of those 
delicate liakji of relation is an achievement which charae- 
teriHefl in high degrpe only the most n'miirkahle niindB, the 
gvniuaes. The rest of us find, to he sure, that we outstrip the 
hrutoH euonuoiiely in our capacity to cniploy this fi>rm of 
ftseociative nexue. But the grcfit revoluntionary achievc- 
mcnt* in human reason havp to wait upon the man and the 
hour, and when they are coinpatwcd they generally reveal a 
mflpvellous manifi'station of the capacity for diaceming aimi- 
lari^. Pfewton's formuTation of the law of gravi^ may 
eerve to ilhi,^!^!^ ih*' point, 

Beaaoning: and the Syllogiam. — Now, to many pi'reons the 
process of selecting a route for a journey will fieem a mislead- 
ing illustration of leaeoning, bccfiuao it will not appear to b« 
Btifficiontly abatrupc, nor sufficiently orderly and inevitable. 
It will represent what they may prefer to call '* practical thinJt- 
ang,'' as we have donpn altiiough we have not meant bj the use 
of the terra to deny to the proc^ess the eBsential eharacter of 
reasoning. We shall be told that when we really reason we 
perform j^uch mtntul doedd u& tlie following ayllogtsjn eihibith : 

AJ] men are mortfll ; 
Socrates Ift n mnn, 

Tberefore 
Bocmtet4 is mortal. 

Here we are BHsured we have new facta attained by reason. 
here is perfciet order snd Bymmetn\ instead of miBcellaneoue 
groping for eorriLi concliitiions. which may, or may not, be 
attained. Here ai€ judgments arrayed in »;rried ranks, each 
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eupported bj its Dcighbour, anci the final jndgroent an irre- 
futoble coci^equenee of its eompanione, from vhich our think- 
hig set out, 

la response to this suggestion we have onlj to inquire 
whether dt no our oritfinat thinking rtnUi/ goes on in thifl 
waj, or whether thie examplp illustratrs tho iirrangpment of 
which certaia of our thought proc^esaea &re susceptiUle after 
they have been pruned of eicresccDcea. Our own yiew about 
thia question ie dotibtleea in^iicated by the mode in whicli wo 
have approached it. There can be no doubt that the cele- 
brated flvllogiHrn which we have just proposed reveals an 
ejctremely fundamental fact about the relations of certaiE of 
our judgnient*! to one anothtT, That the eyliogintr nlso 
represent the actual mode in whirh we commonlj reach con- 
clasions is altogether another proposition, and one to which 
assent certainly cunnot be given. The question here at issue 
ia purely one of fact, and each one must determine for him- 
self whether in hia reaennin^ proceesos he finds himself pro- 
ceeding in the eyllogistie manner. 

When we e?fnminp nur thinkings witJi this question in mindj 
most of us find that neither as regards the onler of the 
several utepK, nor as r^arda their uunjlier, does our eommoa 
reasoning comply with the pattern of the syllogism. In 
instancee like that of our illuptration we should rarely hare 
any recourj^e to the eccond proposition, or Uie minor preraiae, 
aa logicians call it ev&D provided we found it necewary to 
consider the truth of the conclueion. Moreover, it would aa 
a rule be only in case we found it ncccEuwiry to verify the truth 
of the concluding proposition that we should revert to either 
of the other propositions; and then the order of our thought 
would be — first, the conclusion; eeeondj the major premise. 
So that neither order nor number of judgments ie as the 
syllogism with whieh we started requires, 

Aa a device for exhibiting the source of our confidence in 
the truth of the cunduaiunp the Eyllogi^m undoubtedly 
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possesfea a value; for it mnVea esplicit and clear in the fewest 
poaeiblc worda the fundajncDtall}' important relations among 
the idcae involved- It ia, however, as a methotl of etpoHitJon, 
demonstration, and proof, rather than as a type of actual 
conBtnietive thinkings that it gets its chief significance, 
NeverthelesSj it possesara one characterisUc which ja peculiar 
to mflny reficctive processes, and to this we must briefly refer. 

Deduction. — The major premise — " sU men are mortal " — 
containa an assertion of a general principle which we have 
ohserrod that vc tuny use as a principle of verification for 
aucli an aasei^lon as that of the enndusion — ^' fSoeratee is 
mortal." Now, general principles play essentially the same 
role ID our thinking aa do the general Mleatf which we dis- 
cufised in the chapter on conception. They summariae, just 
SM concepts do, large masaes of human o-cperience, end in our 
purposive thinking we repeatedly have occasion to employ 
them. We might call them complei concepta. 

Tlieso general principles represent the eonnterparta in our 
conncious operations of the priiieiplo of habit in our mntor 
coordinationa. Just in eo Jar as we regard iheni as really 
stable and well cfitablishedj we use them ahuoat reflexly in 
our thinking, and apply them without more ado to the deter- 
mination of conclusiona ahout such facta as they may conci^m- 
Thus, having assured ourselves that a certain act is reallj' 
etealinp* we itiatantly claj^s it as despicable and wrong; hav- 
ing learned that a substance of peculiar appearance is wood, 
VD aro immediately prc|]urcd to find that it will burn; if we 
hear of the diacovery of a new planetj we assume nithout quea- 
tioD that it will possetia an elliptical orhit. These reactions 
oonsifit in appl3'iQg to appropriate things the habitual accom- 
paniments of specific objects, or cventSj in the form of general 
idea£, or principlisa, concerning similar objects aud eveuta. 
Such a proeeas lends perspc^ctive to tlie sjietial suhjeet to 
which the principle is appliwl, by bringing it into overt con- 
nection with the experience to which it may be most imiuedi- 
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Btelj germane, vhile it enriches and fortifies the gGHcral 
principle itself b^' adding to its scope a now ami dolimte 
instance. It demands no argument, beyond the mention of 
the facta juat described, to demonstrflte that we make a con- 
stant use of general prineiples ia wjme surh fashion aft this. 

The problem is at once suggested by the foregoing discus- 
sion of deduction, as to how we ollaio the general principles 
therein ct iasue. This brings us to the complementary proc- 
CEB which logiciana deaignate induction. 

Induction, — According to the familior accounta of it induc- 
tion is the operation by meana of which wg cotne to generaliHa 
upon imlivi<lual events. For eiample, having observed num- 
bers of specific instances of the phenomenon, we come to the 
cDnclufiion that ail paper ia combustible. In a similar way 
ve come to aeaert that all mammals have lungs, that mafses 
attract one cnother, etc-^ etc. 

Criticism of Induction .^Now^ logiemns have argued at 
greet length upon tlie queKtiou whether vti really succeed by 
ioductive inference in going beyond the particular facta 
which have actually been examined. They have also coufiid* 
ered at great length the criterion, or warrant, upon which 
inductive principles proceed, anppoeing that they ever do 
traneccnd the facta from which they set out. Soinetimcfi it 
has been maintained, for example, that the inductive gener&l- 
Jsation^ "All men are mortal," which h based upon our 
eiamination of a finite number of eases of human mortalityj 
obtains ita ultimate mgniflcance for kuowl^ge simply by 
virtue of the asaumed uniformity of nature. What ha» ha[>- 
pened a number of times will always happen under like con- 
ditions, is the meaning of this view. Or, stated mure rigidly, 
whatever has happened under given conditions will always 
happen under tJie eamc conditions. Many other views of tho 
matter have been defended, but we can hardly enter upon 
them. Suffice it for our purposes to observe that whatever 
may be the final merit and reliability of inductive inJerencea, 
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ve do in our dctual thinking irmke conHtont use of euch gec- 
craHsalions, and on the vholo ^ith praolical fiuoceee. 

Indeed, after our account of habit ainl sssociation and our 
account of the formation and development of coneepts, we 
should bp ill-prpparLtl for rhj oiht-r c^jjidnh^ion. Having 
fnitnd a tT.*rtiiiu clmraLtLTiKtiu comnirm to & large number of 
events, it could not well be otherwise than that we ehould be 
predisposed by the prinoiple of habit to connect thia cheracler 
with all other events which we judged to lie of like kind. This 
would tend to occur on the levsl of n^ere trains of aseociative 
ideas, as in revery. where it mi^ht, however, often Meape 
attention; it would nlso come out dourly in the reeognition of 
points in common among anch occnrrencos as we found our- 
Belvea obliged to reason about in the course of overcoming 
difBculties, whether practical or theoretical. Thus, io revery 
our thoughts might run upon the planets, and ae the idcfla of 
them paflsed througli our mind* we should probablr think of 
them all as Hpherloal. and yet this conimor property might 
ospspe our definite notiep. Tn reaBoning, however, we should 
often flnil it indi^pensiihle to emphasise common qualities nf 
this kind. So. for instance, in attempting to predict weather 
coaditiora we should speedily find it noccasnry to proceed on 
the gcneralipntior that all low hflromcltic phenomena were 
indicative of storm formation. The eame csigcncicB, tlicro- 
fore, which lead us to form general ideas, also lead ub to tliat 
Hpecial trpe of idea which we more often call a general prin- 
ciple and e\pre^s in a proposition. 

Deduction and Induction Compared. — Tn eomporing dediio- 
tiou and indutiiou it h often suiil that induction upcessarily 
precedcf* deiluctiou, hec^une we oljviouKly cannot apply oar 
general prtnciplea until we poaacsH them, and it h by meena of 
induction that \v-e obtain them. Jt rs also sjiid that in deduc- 
tion our thought proceeds from the more general to the ieaa 
general, from the aniveiaol to the particular; wliereaa in in- 
duction the order of procedure ia reversed. There ie an clc- 
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meat of truth in l>oth aasertions, but tbis form of expressing 
it is certninly mialeading, 

Tbe truth in the first contention consiata in the fact that 
all general principles are based upon particular ezperienceB, 
But thia does not niean that indciotive pnwesaes occur first, 
and tben at a later step de<]uttioii appeere. Both kinds of 
process go on together, as we shall see in a moment- Indeed, 
atrictly fipeakiDjT. they arc in the laet analysis fiiniply tvo 
phaBoa of unc anil the eamc proccsa. The truth in the aecond 
assertion resides in the faet that some portions of our think- 
ing proceed under relatively moro habiiual forms than othtrs. 
The deductive process represents tlio application of a mental 
hflhit, or prim'iple, Ut a practical ea*e, under juat anch eondi- 
iions US M^ have aln-ndy ile.^Jcrilwid- The indui'tiTe prneryifl 
represeotfi more dirtinctly the fomiaHon of thes^ habits of 
thought. In both coscb, however, eo f or as conceroa tlie prog- 
ress of tbe euoeeflfiivo thoughts, we always find that the 
advance is from particular to particular. Moreover, the 
advance is not ra mueh an aflvanee from the particular idea 
X to the indpperdent and pfirlicular ?/, now >i!iown to Ihj 
related in some v&y to x, a& it is a development nf the idea 
J, iiitherhj undifTereniiatoil in this special fo^ihion, into the 
idea J c<^ntaining a if relation. Thus, the gcnerfllisation 
about low barometric conditions and storm formation is not a 
mentoJ procese in which two wholly dificonnected ideaa are 
brought together. It ie simply a proreBR in which the hith* 
GTto uuspeoified osperienee " low-barometer-alerm-forma- 
tion " is resolved into its fuller significance for practical ase. - 
Similarly, in subsequent deductive operations with tbis prin- 
ciple, i. *., all low barometric conditions indicate storms 
imminent, we pi^oi-eed from the particular idpa "low barome- 
ter," to tliG j>artirular idea '^fitorm forming." However con- 
Tenient, tliereCiire, it may at times [inive lo speak of p^ijisiiig 
from the general to the particular, and vice versaj we murit 
remembef that in our actual thought processes we always 
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juxtapose particulLre; or more precieely, we deal with dis- 
criminable featuree of a ^infile mental partifriilar. Of course 
it will bo underatoocl from our study of the dDvelopment of 
ooneeptfi that these particiilara are nuder this treatment 
moLlifial incessantly, both hy expansion anil contractior, 

We bave eetn from tiirie to time throughout our work that 
each mental process which vc hare examined contains some 
old features and eome new feature:*, that it rcHccta the prin- 
ciple of habit and the principle of fre^h adjustment to novel 
oonditiona. Induction and deduction are further illustra* 
tions of this same fact. Just atJ in p^-rception we observed 
tlie new element in tbe senwiry stimulus, and the old elemeot 
in the reaction by a modified cortex, so we have eeen that 
induction TcpreHcnta that function of our purposive thinking 
in which the new adjustment ie uppermost; whereas deduc- 
tion Topre^entB more congpicuougly (be application of ac- 
qiiired habits. If the parallel is really genuine, wg ehould 
eipect to find, as we have at each previous «tep. that the two 
attributes of novelty and familiarity in the elements employed, 
are never entirely dissevered from one another, and so we 
should expect to find substantial warrant for our remarba a 
few lines abovc^ that induction and deduction arc but phases 
of a common process. That they arc actualiy conjoined in 
this way does not mean that they always are met with in a 
condJtioa of perfect balance, Tt may much more naturally 
be expeete<l that Bometimes one and sometimes the other 
will present itself as more immediately important and more 
properly conspicuous. We have seen an analogous ease in the 
insliance of memory when rompared with some Jnnds of per- 
ception. In tlie one case the obvious emphasis falls upon 
the new» in the ether upon the old. So it is in reality with 
the relation between deduction and induction. 

In reaching the induction, "all low barometer = etonn 
formation" we may suppose a numl>er of instancea to have 
been examined before the generalisation is made. Now, the 
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it apprehensioii of the terms concerned in the judg- 
mEiDte, that ia, low barometer and atorms, evidently iovolvea 
A reference bitck to past experient'e, to past fat'tors of knowl- 
edge, wljich 18, us we have eeen, tlie esHential feature of deduc- 
tion. Moreover, tbe actual procedure by which we assure 
ouraelvea of the tcnabilJty of such an induction con^iata in 
companng mentally each new iufitanee with previoua eimilar 
inatancce. In this operation the eld cxporiencee practically 
occupy the place of general prinoiptes, under which we array 
the new cfiB«, So that the deductive charaeterititics are eri-* 
dently present in an unrnifitakabk way in inductiv*? forme 
of rcasomng, 

Conyersely, when wc apply a geucra! principle, or infer that 
a Bpeeial consequence will follow an event, beeauEC of the 
general cIosh to whicli it belongs, we inevitably avail oiireelvea 
of inductive methods^ in so far aa we label the new fact. 
When we prediL't a stomi bei-ause we observe a fall in the 
baromfter we are m reality clcaling witli a new specific 
instttnee, whirh we generalise in an essential inductive way. 
We may call it a ease of deductioa, because we have already 
convinced ourselves of the invariability of the connection 
between the storm phenomena and the particular bflrometrio 
conditions. Nevertheless^ the actual mental proccBS by 
means of whieb we make the prediction la quite as truly 
character ieeil by induction. We may feel reasonably con- 
fident, thrrefnre, that the reasoning procesaes do not constitute 
any eiception to the rule which we liave previoualj enim- 
eiated, that all cognitive mental operntione involve both old 
and Tiew factors, 

Eeaioning and FarpMtvfr Thinkinif. — It onght now to be 
fairly clear that tlic precise aignificance which we attach to 
the term reasoning ia largely a matter of arbitrary termi- 
nology. Undoubtedly some of our purposive thinking takes a 
highly abetraet and aystematiecd form. Undoubtedly, also, 
mo«t of it goes on in a taach more concrete, miHoellancous, 
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hit-and-'inJsB fashion. But it is esfientially impossible to draw 
any sharp line nmrking oJT the more orderly and exaei pru- 
fotlurc! from the more proniiacuoua form ; and a^ the pre&t'iii^c 
of a douiiQfltiag purpose, plan, or intore«t BoemE to control 
the ideational prooot;^^? in hoth ceK>s, it hu^ se^m^d tha 
EJmpIer aad more natural tiling to call all purposive thinking 
reasoning. We are then entirely able to ret'OgntKC stages of 
alwtracli<u» ami cijrnplexity m the execution of sueh thinking 
without aiiv sarrilice of rt-gard for tlie facts. 

General Fnnctloa of Reasoning. — in reasoning, with it^ 
employment of concfplfi in jud^mentii, we incL't with the moet 
highly evoh'td of all the pfivchical devices for assisting tho 
adaptive activities of the organism, and thia notion of its 
gpnerai nignffiranoe h *io fniuillHr that it rp([Liires no detailed 
justjfieation. Certain fpHlures of its prartioul uperitiim may, 
howeTBr^ profitably lie described, especially in connection with 
our general notion of the relation between conacioua aJid 
neuro -muscular processee. 

In the oTiginal eenfiory etimulationa of early lufant life 
we have seen t)int there is a general overflow of the Dervo\ie 
energy into Tiiitcellaiieous motor channels, orensionJug hetero- 
geneous and ancoordinaled movements of various porta of the 
hv]y. We have wlfto traced in outline the process of the deici* 
opmeut by means of which the motor eecapcment becomee 
confined to certain limited ami definite channelE, and thiis 
eueceedB in t^tnblishinf^ coordinated habitual movements. 
Wo have seen that these coordinations Ueeome more and more 
elaborate aa growth proeeeda, and we have noted that m this 
development the p^viihicjiJ pfoeeesea which wi: have analysed 
09 perception, imcpination, and memory pUy an amazingly 
important part Now, so far as wo mean to cover by the 
term rPBsoning all purposive thinlcing, it is clear that these 
various mental operations just referred to can only wnitribute 
in a Bignificant way to Ibe niedification of motor reactions in 
the measure in which tbejr enter into procesaea of reH^uning, 
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It nrnst be remembered again, that our purposive tliinking is 
fiometimea very niriimentai^^ siniplp, and ahrapt; and nt 
uther times highly coinjilicjiteil, prolonged, and abstract. In 
Teasoning we really find brought together anil localised all 
the irnportant oharac'trriatica of the various mental modes 
which we have thus far studied, 

This nmy be sliown in the case of memory, a^ an illustra- 
tion, but it u no truer 'to the facts here than it would be m 
the ease of perception or imagination. If memory operated 
flo aa to bring into onr consciousness ideas of our jjast experi- 
ences, hut without any special reference to some present need, 
it would possess a certain intcHcctual interest comparable 
ynih that of a ^yser, or otbcr irregTilar natural phcnomcnonp 
But it would be an almost wholly uselese adornment of our 
mental life. It ia becaut;^ nieuiorj enables ue to n-esll expori' 
eneea when we need to bring to bear upon flome present per- 
f^exitif tlu" significance of our pujst e^perifncc tfiat it assists 
US in getting whead in the world. It h, m slion, the part 
which it plays in purposive thinking which gives it its value. 
Moreover, this significance of the past experience ia a thing 
which concretely brings with it tcndencicB to certain modes 
of artion. It ia not a mere reLnstatement of ideas with. 
which we are dealing in eiich a case. It is a reinstatement of 
ideas connected with which are certain quasi -habitual actions. 
For esample, we come back to a city whicli we have not 
visited for b. nunilier of years, and go in search of a friend. 
We finally reach the slrect upon wliic^h hia dwelling stands, 
but to our eurpriBe we are at once in doubt whether to turn 
to tht* right or to Uic luft. Wc th[nk a moment and succeed 
in recalling bis house number, A moment's inspection of 
the etreet numbers eulBcea to determine our action, and we 
immediately turn in the correct direction. Tho memory 
image, in connection with our perceptual process, inatantly 
resulted in a movement in the appropriate direction. 

Similarlyj though not always so obviooslyj with perceptual 
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actkitiea. If I am engagr-d in writing, tvltai I ppreeive (my 
hand, tlic words, etc.) ia certainly in part detennined by my 
mental operations at the momcat Not only so, but my per- 
Ceirins of the pen and paper are proeesees directly contribu- 
tory to the expreflsion of my piirpfiees in my writing. The 
perception is taken up into the purposive tliinking of tbe 
moment; or, expressing tlie facta more accurately, it is it^Jf 
an integral part of the onward movement of my general pur- 
posive thought activitiea. 1 cannot execute efllciently that type 
of pniposeB which geta e^cpreaeion in writing witliout the 
nsaifltfluce of the perceptual act. Always sumcwbere inibedJed 
in the general matrix of our eonduetT whether lying near the 
fiurfacG or deeply hidden in the recesaefl of our inner con^ 
icioiisneRB, we enme upon pnrposps, plans, irtentionst which 
explain our wlierealx^utii; and our uetioii ; and upon theee basal 
fattorfl reat our partieular pernnptionK, us well aa oar other 
menial ncis. 

Neural Counterpart o£ Reasonini;. — In a diagrammatic 
maiinc-r, but only in such manner, we can indicate the general 
neural counterpart of our purpofiive thinking, whether in its 
Himpler. or in ita more elahornte form^. In the ease of our 
more distinctly habitual coordinations we long since observed 
how with n nnninium of conni^wnji ftcii>mpanjiuents a sen- 
aoiy atimulue may make ita way in the form of neural excita- 
tion from a ecnae organ directly through the (lower?) centrca 
to appropriate niuacular proupe. Tliis caae in illustrated m 
the movement of the hand, to throw the latch of a familiar 
door. In the case of atimnlationa which require a conedoua 
reaction, whether aimple or eompl*!!, the motor discharge 
ift pofltponed, Bometimes only for an instant, Boiuetimea in- 
definitely. A tj-pica! instance which brings out the more 
important featuns of caseu where perstatent perpteiitiea are 
involved ia the following: 

A man Kleeping in a strange building ia awakened by an 
alarm of fire. He hastily riaea, throws on eome clothing, and 
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rtarts for the sUJnray. Up to this point the course of the 
Biicceaaii'e neural evenU has bwn — suditorjr stimulus, memory 
Bctintj, taotor rej?ponsc wilti hubitud coordinatione^ involved 
in drcs*ic^ and ninning toward the rcmcmberctl stairway. 
H€ fiDds the ^tairray already filled with smoke. E^ape ia 
this wav i^ cut 0IT and he turns hack. Again e^nsory stim- 
ulus — this time partly viaud, partly olfat-tory and auditory — 
and motor response' of tlie hnbitual variety. Kh next tliouglit 
is cf a flnM^arape, but none is to be discovered. He tri^ 
other rooms, but alw without succcaa. In the^ movcmcnla 
wc have succwwivc ciprossiona of Bonsory atiniuli, with 
memory intermediaries saggesting firL^-escflpes, each group of 
Btiruulationa discharging into movements oarr^ung him from 
place to plfltv. Terror haw rapidly been over^^UTiiiig him, and 
Ui* motions become violent and ilWontrolW. flufidcriily it 
oct-nrs to him to make a rope of the l>ed-clothing. Before he 
can complete thta tlie fire ha? made ^uch progress} that on 
looking from the windows he seep he cannot pei^ through 
the Hanies and live. Hie terror now turns to complete panie, 
his eititement huTKts over into aimle&e m^^liing about, and he 
16 on the point of hurling hjm*<elf from the window when 
he cornea upon another stairway, bounds to the roof, and 
finally escapes to anotliLT building. 

In Hm case we have (.^s^cntinlly all the stages of practical 
rea^oniUK proeci^ involved. Wt* have a problem, or a dif- 
iiculty, reported m the form of a fltimului^, which cannot be 
dealt with in a purely habitual, non-cnneciom: fashion- The 
first etfort to meot thf>? obstacle consists in cortical PTeitations 
of relevant niemnry procesucrt, nud the expression of these in 
the forms of ai'quired cfxirdinjited movpmpnts. In many 
instances the first or peeund elTort would, of course, have 
achieved success and tut short the remainder of tlie process. 
In aome more distinctly intellectual forms of problem the 
memory process would not necesaarily express its Ijearings in 
the form of actual moTcments executed at the moment. 3ut 
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the excitation of the eortical aetivities is of precisely the same 
kindj and has pvecinely Uie sunie ^Jigniticaiice, as in the hypf- 
thetiL-al case tte are cunaidering. Whenever the coordinationa 
employed at tlte suiiimone of the nipmory process, m the -way 
we have described^ prove itiailoqiinto to meet the diflieulti&s in 
hand, llierc is always this flJtmc progri^dfl irom one reaction lo 
DnotheFj until patience, or the available store of one's experi- 
ence, has hcM?n oshauflted. 

If the prohlera constitutea an insignifleaDt etimulns, one 
or two failurpH to solve it may rKSidt in the ahandonment i»f 
the effort in favour of bome more presfiing interest 'vrhkh 
enlists our more vivid feeling. But when, as in the cose of 
our illustration, the fiipniHeance of the problem is compelling;, 
ve meet, after the fnilure of all the roactions suggoste*! by 
memory and eieouted by habitual coordinations, the remark- 
able phenomenon we last described. The stimiiU apparpntly 
contimie gathering pnwer, which can no longer be drained 
off in coherent motor responses, and presently we see very 
mucli what we obserred with babiea, t. e., the hreflking over 
of the nctiral excitement into almost every motor channel. 
This diffuBion in the ease of infants is wholly uncoordinated, 
whereas vith the acliilt it ia eoordinated in a meaaure, but 
incoherently, nnd with reference to no eingltf purpose. Never- 
thclesri, Biich inal-caonlinationfl, which at leawt serve to bring 
the organism into new conditions, are sometimeF, as in our 
illustrative case, succeti.sfnl in proviiling ew^ape from diflli- 
cultiee. Aniuials make large u^t; of such viok^nt and randuui 
movements whenever thej are confronted by strange and ter- 
riFying coaditiona. If, after memory has done its work, 
there etill tc need for other fi>ruis of reaction, this sort of 
general motor esploeion is really all that there is left to fall 
back upon. Our supposititiouti man might have thrown tiim- 
eelf out of the window, as many others have done under the 
intelleotuallj Btnpefyin^^ effects of tixtreme fear, but even 
eo, the neural prooeaa would have been highly eimilar to that 
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which we hare described, and it rcpresontfl the consequencefl 
of a praetioal bftakJown in the foordinated movements sug- 
gested by meiuoTy as eoinpetent to meet the ease at hand. 
The neurnl pmcefiB in the more nbstruse fnrms nf reaauamg 
[s probably quite likt? that wliirh wp liave now dprtcribed, saTe 
as Tcgarda the delicacy iind infrequency of the aifeociatiye 
links by iDcana of whirh we pasa from idea to idea in our 
efTort to overcome mental difficulties. Sensory diacrimina- 
Eion^ intellectual alfitraotion, memory procefiaes, judgments of 
eompariaon, habitual eoordinationa— in vaning degree and in 
shifting eombinatinui* thent* fflctors H.re present in aJl tjpea 
of reaBoning. from Ihe moat eom^rete and simple to tlie motit 
cckmplitated amJ abstract. 

Qcneais of Ecasan in Human Bcinp-^Tlie precise moment 
at which a cliiid pueses out of the etage of mere perceptual 
thinking and succeeds in creating uoneepte detached from 
paTticulnr events ia not one that we can exactly determine, 
nor is it important that we should do so. It certainly eomea 
in a njdinierlary way with the voluntary eontrol of his 
muscles^ and it grows rapidly a^ aoon as he gcta control of 
language. In genera], it may be said that it6 appearance is 
largely depcndcot upon the demands which the child's en- 
viromnent makcfl upon him. So long as he ia a mere Teg&- 
tftble, fed and watored at definite intervals, eonceplual think- 
ing is of no great coDsctiuenee, As he comcB to atbiin more 
complex social relations, and as he finds himsolf surrounded 
with increasingly complex situations to deal with, coneeptnal 
tbioking^ with its classifying, nimplifyrng diaracteristica, be* 
comics eBsential to effective a<laptation. Moreover, when such 
thinking does appear, wt* know tliat the cliild iH beginufng the 
evolution of that uppi-ial part nf his mental life wliicli marks 
him off most definitely from tlic higher brutea. 

The Ecaaomng of Animals. — We gain an interesUng side- 
light upon the rea^uning processes of human beings, and 
espectally upon the development of reasoning in children, by 
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obeeTTiDg certain of tlie mentel operations of ammftls. Tro 
extreme vieva have beyo populnrly entertained ciJCcemiDg 
the reaaomng powers of artjinolB, One of them Ia ri-pre- 
sented bj the Jit^posJtion to fipostrojiliir^e man aa the 6o]e 
possrsfior of n?a*iiiu, the lord of ereation. mliag over cr<»tiin% 
of blind in*itiiict. The other view has found expresaion in 
marvelling at the astounding iiitclttctual fcnts of occai^ionol 
domctitic animals, or at the ahrcwdnes,? and cunning of their 
brotiiron of tho wild. Both kinrls of aninmls have been forth- 
with ncerodited with the potfac^ion of reaaonirg powers of no 
mean pretensions. Of rL'eent years rapid advances have bc*^ 
maHfi in ths? sr-ientifie □hsi?rvHtion of animals, and it ^ecins 
prohabl*: that at mo remote ilaj we may possess a fairly o*'- 
curatc Jmprc!*^Jon of tlie &i:ope and nature of their psydiicflt 
liirert. Meantime we mu^t epeak somewhat conservatively and 
tentatively. 

Many of the acts of aoiniale which have ealiste^l the mort 
■unboimdod admiration are nndonbtedly purely inetinetive. 
And not orly eo, hut it seems proliabk that many of these 
instinctrt are uncj^njicious nnil just as truly r^^fies as the most 
uncontrollable of human refleAes, such as the patellar. 
Thus, the remarkable actions of nuts, whn&e aatoniahing 
eyfltem of cooperative government has furnished so many tine 
rhetoricol figures, are apporeTitly due to refles rcaetione, to 
etimulations ehiefly of an olfactory kind, to which they are 
probably ob^.-dJent in much the Fame fntiliion an are tbd iron 
fiJinga to the magnet wiiich they seek. 

Many avU of animals, which are at leaet effective eypres- 
Hiors of mind, Bwm upon close exnmination tn tnnsist dimply 
in aKJoeiating c-ertain nets with certain ohjects or sitnations. 
The original a^sm-faJing of Ihf? eorR-et elements may hnve 
come about more or lese accidentally, and is certainty often 
the rcfiiilt of many random trials. ThuB, a young rat, in at- 
tempting to get into a box containing cheese, tlie entrance to 
which requires his digging away an amount of sawdust at 
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one particular spot, will often scamper maay timpa around 
anH over the boi before shirtiug tn ili^. If nflcr digging nnd 
flndiug the (xjrrtct s(}ut he ha r^^nioved and tlie fiavdutit 
replaced, tlie same sort oi operatioE generally goes un as did 
at first, only now lie aucceeda much more rapidly th/in before. 
After a few triala he poes olmost inatimtly to the correct epot, 
iDakes Icvr or no uspIcbh movements, and promptly geta his 
reward. 

In OBS^ of this kind we see an animal endowed with a 
largf> number of motor iirpuTseB, which euable him by virtue 
of liis she^r rej^tleasDess tti arhieTe hia (jriginal success in 
getting food. Little by little the aeeociation between the 
food &nd the efficacious impulse bccomea ingrained, all tite 
others fa!] ont, and to the observer, who ia ianoccnt of the 
previous stflgea of tlie procefig, his act appears highly in- 
telligent. As the creature grows older an interealing eliange 
comeft over his |ierfomiaiicefl. If he he given a problpin to 
Bolve eimiUr to the one we have just deacribetl, he heginn in 
a much calmer and more cironnspert way than docs lus 
younger proteg6. Hie firat eueccee may consequently be Icaa 
quickly Of?hieved. But in eubaeqiient trials he beeomcfi much 
more rapidly proficient, und one or two trials may bo all that 
he requires to attain practical perfectiou in the act- Tn the 
mnture rat the memory process is evidently much more active 
arji1 reliable. 

ReaBouing prmeshes of thia kind — if one wishes so to label 
thero^are much in evidence in little childri^n, Tbe email 
boy, striving to repair his toy, turua it this way and that, 
hammers it, and pulU it about Sojnetimes success unex- 
pectedly crowns his labours, and he may then be able to bring 
about the det^ired result again, tie has a general wieh to iset 
his toy aright, much as the rat has his ambition in the matter 
of the cheese- Neither of theni has nny clear recognition of 
the means appropriate to Dig end, but both of tlieni, by tr)'ing 
one move after another, finally come upon tbe correct com- 
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binntiftn, after wliich memory often onabloB them to repeat 
the flchievpnu-nt. In the light of our prew^nt knnwleHge it 
eeenih proU^ilih? tlint ilw. gient nia^ifl of Mi?riiiiigly intflli^zeiit 
acta AvliiL-h hujiii;iIs perfurrn, apart fmin infrlinclive aut** are 
of this Taricty, and therefore involve nothing more eloborat* 
than the QesiX-intlcn of certain ti'pes of eitwation with certain 
motor impuleea, 

Jujit how far such acts may at timos involve the perception 
of cnhen^iil rchitiuus in tlii? nmnner fhiinictfTifitie of adult 
human intelligence, it is eBsentially imposslhle to aaj. One 
of the i-igorously eontrcverted points about animal intelli- 
gence comes to light here. Do animals form concepts of any 
kind? If they do not, they evidently cannot execute the 
intelleetual prooMBes peculiar to the more alistrufio fornix of 
human reasoning. Do aniinale ever employ ossocintion of 
aimilars in their pHyt-'hicnl operations? If not, u^uiu we 
mufit deny to them one of the most BigniGcant featiircB of 
human thinking-. Do tlieir geshiTes and attltudee, hy means 
of which they sec^m to communicate with one another, ever 
rise to the level of real lunj^oj^, fiirniahinp a social medium 
for definitely recognised meaningH? On these points com- 
petent ol>*^ervpri are not it prewnt altogether a^eei. It 
wems, however, prnhnhle tlmt animals rarely, if ever, achieve 
th»* distinft, separation of ideas and perceptions which human 
heings attatn; and that they do not, therefore, employ the 
concept in the form in which developed language permits the 
human to do. The acta of certain of the apca, however, and 
occBBional performances of some of the higher mammals, in- 
dicate a very eoosidcrable degree of original and intelligent 
reaction to eensary fitiniulatione. The animal consciousness 
IB probably much more eYclusiv^ly and continuously mo- 
nopolised by mere awarencp* of bodily conditions than the 
human conhciouHnes!?. and much more rarely invadtd in any 
definite manner by independent images of past experience, 
MeantiiDe, we- have to remember that the nervous system of 
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the higher animals seems to afford all the necessary basis for 
the appearance and development of the simpler forms of 
rational consciousness, and the only difference in these 
processes, as compared with those of man, of which we can 
speak dogmatically and with entire confidence, is the differ- 
ence in complexity and elaboration. 



CHAPTEU Xm 



THE AFFECTIVE ELElfENTS OF CONSCrOUSTfESS 



the forgoing cbaptt 



Feeling and Co^ltion.— 

atti?iitioii liHS bpcn chieflj dirR^-tt'd to those pliasts of our 
ciinsci(m«ai?ss hy nieaiu of whjth we rame into the pos*esfiion 
of knowledge. We have exammed the aeveral atages in 
cognition from it^ appcarnccc in scnaation up tbrough the 
rariouH steps to rcafioning. \Yo have noted the increasing 
complOKity and thf* increasing definiteness which eeema to 
ehnracteriae t^»e development of this aspect of out mindB^ and 
wf? liave trailed bo far as we could the tieiiru] hat;ia of the 
several proeeused at iesue. We have seen that the elementB 
of our knowledge ultimatdy reduce to Acnflory actintiefl, for 
wliieh the inLmcdiatc preconditions are specialised sense 
orgftna and a central ncrioua Ejstcm. We have soen how the 
whole signifioauoe of the different etagoe in the cognitive 
operation is found in the [iL-viL-ea whi<ili tht'j rpprt-sent to 
further the efficiency of the motor rcHponses wMeh the organ- 
ism ia cuostantly obliged to make to its environment We 
have actn that memory, i magi nut ion, and reaaoning are thus 
simply half-way hojsea between stimuli and reactions which 
cone to permit the aummouing of just those movements 
which the present eilualion demandfij when interpreted in the 
light of the indiWdual's past pKperienee. 

We stflte<l [^xphnitly at the outj^et of our ennlysie of these 
tognitive operations that we ehuidd be obliged temporarilj to 
overlook certain other factors of our consciousness. We coi 
now to take up one of tlie^e neglctted proeetkn's wdiich has aa 
a matter of fact contributed to proiJueo the results in many of 
our illuatrations. This process is commonlj known to pey- 
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chologist* as feeling. The word feeling has many other well- 
recognised meunmf^H, and the function wh-idi it is iiiaile to 
Bubeerve in thiw present connection is somewhat arbitrarily 
impoaed upon it. Moreoverj pertain psychologists refuse to 
usc\ it in tliis limited fu^hion. But vg Hhall etiiploy the term 
to Jesignate in a general way those procesfces whivh represent 
and eipre&s the tone of our consciousness. A rough distinc- 
tion is eomctimee made between co^ition im<i feeling by 
Baying that eognition Furuiahes us the nouns and adjeetive&, 
Ihe "whats" of our state* of consciousness, while fettling 
aJTords the advorbial "how." What are jou constious of? 
Aa uhjctt, a [jiotiire. How does it affect you? Agrti'ably, 
The first question and answer bring out the cognitive factors, 
the second eniphaai^e the feelinga. Another line of deninr- 
catioii which is Fometinie& proposed it) based on the aeBcrtion 
that cognition informs ub of objettfi and rdntione external to 
ourech'es, whereas feeling infonns us of our own internal 
mental conditmri. The general eharaeter of the distinction 
will become more evident aa we examine more carefully cer- 
tain Kpei'ifli^ l^'i'i^'^ "^ (oriM-iimti c':\ pertenc*-. 

Elementary Forma of Peeling, or AffeotioiL — If we hold 
a prism up in the sunlight and throw the spectral mlours 
upon a Willi, we not only experience the varioufl sensory quali- 
tiea of the sevfTal coloura, we abo commonly esperience 
pleasure. If we now turn and look at tho sun, wc not only 
floc the orb, we also cxpeiionco diecorafort. Similarly, when 
we titrike three tuning forks whieh harmoniae with one 
imother we hear the qualities of the component sounds and 
we aljw find them agreeable. Instances of disagreeable sounds 
will readily Hizggeat theuiiielvLti. We might examine our sjd- 
ntion of prCGflurc, movement» temperature, ametl, and taste, 
and find the same thing true, t> c,, that they are aceompanied 
Bometimee by piuat^uro and Eemctimt-s by diaeomfort. More- 
over, we shall find the same kind of sensation^ far example, 
the seneation of sweetness, at one time felt aa egreeabie, st 
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anotber time ns dignf;rw?ablc. The convoree ciiec is repwv 
Banttfll hy acquired tafttee, such at: tht funJnets for olives, 
nrhtre ordioarily the taate is crigJnally iinpleaJiant, bnt sub- 
8e<|uently becnmea highly agreeable. Finally, there are many 
i;euri;itinua wliich f<etm iu \w ei^i^eniially uL'utral and indifTcr- 
ent. We cannot fiav with confidence that they are clearly and 
poaitiTcly cither pleasant or unpleasant. Many colours and 
many sounds arc in. thia niiinncr all but iuipo^aible to clafJ^iFy 
ae agreeable or di^agrwable, Iileae aleo, as well ob Eenea- 
tions, display oscorts of agreeable or disnjn*i?able charactCT. 
It wnuld^ thtn.'foi'e, aj)|j<'Hr tliat (ilt'iisanlni-Nii and uipleai^ant- 
Hfss are attributes of conscitiuiinefia which, although they may 
accompany sensory and ideational activitivB, are diatinguiah- 
able from aonsationa. Apparently sensory forms of conecious- 
nees may occur without any, or at all evenlt^ without any 
nnmistakablo, accompanying process of agri-eahleneas and 
diaagreuablonose. On the oilier hand, it does not seem possible 
to point out any case in which the con^eiouscess of plea^ant- 
ness and unpleasantness occurs independently of senBations 
or ideas. The Bgrci^abfe-ilisiigreeahfe clemejit or phtute of 
our fetaiifs nt conaciousnea.s ih olleu spoken of as '* aiTection/^ 
t]ie total complex stnte in vhich it occurs being then called 
" feeling." This seems a ccnrenient nsage, eren if somewhat 
arbitrary, and we sball therefore adopt it. 

Theories of Wundt anl Eoyoe.^Wundt and Roycc hare 
recenlly mainUint'd that tlicrL- arc other dimcnsioTie of feel- 
ing in addition to tbune of plcasu.ntne33 and unpleasantnesei 
Both of Ibeae ^Titers speak of feelings of excitement and 
calm, ami \V»nilt acMs a third grrujp, f ?.. foelingp of strain 
and relaxation- U is conLendcil thai, the iadiviilual members 
of these several groups may, theoretically at leafit, be com- 
bined in any mormer whatever. Thus, pleasantness may be 
accompanied by strain and excitemeiLt, or by ejtcitejnent 
alone^ or by increasing quiet alone. 

A detailed criticism of these viewe ia not to be thought of 
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at this tiiiia The author eun only indicate the general 
gniiml* "jf his flisagr(?i'mt'ut with tiiese Llit^ripa, and renuirk 
that IheJr euunciatiou haa not as jet calleJ futili very esttrntlcd 
assent from psvchologiats. Thfit our gi?nera! condition ia 
soQiotimoe one of Btroin and eometimfe ono of rclasatiou 
naturally admits of no doubt But our awarcnetis of thia 
condition of strain or relaiation ia due primorily to the 
pecuhar kintpstholic sensflUons whii-h acaiinpany suc^b states 
ami report t!ie tension of our muaciilar dystt-m- TIlih feature 
in conaciousness is of a aeneory nature therefore, and doea not 
warrant a damnification with the affective ulemi^nta. Strain 
and rcloaalion may be at timoa general charactcneties of the 
total attitude of consciousnoas towards its object. But they 
belong to the cognitivK order of consciouK processes. 

Again^ eieitomeiit aiid its opposite are ehnrncteriaticR which 
apply beyond question to the general activity of conscious- 
nesa. But after we hare Bubtraded the effeds already men- 
tioned under ^trQin-relaiation, it is not clear that we liave 
anylliing left to deaigmite as the consciouaneas of csciteuu-nt, 
cscept our awapouoas of the general vix'idnesB and rate of flow- 
in our eoDBcioufl etates. When we are much excited, com- 
monly OUT muscles are (some or all of them) tcnac, our res- 
piration is abnorinal, etc. When there is muscular ^juiet with 
absence of acute kina.'&thetJe spnsations, only our ec^nseious- 
ness of the intensity and rapidity of change in the conscious 
processes remains. Although we ac knowledge^ therefore, the 
nppositeness of these new categories as applied to certain 
general mfxlificatioUB of our confleioiiBnefta, we maintain that 
we become aware of these modificatioUR tlirougli eognitive 
cbanuelit already recognjaed and descril>ed. We consequently 
prefer at present to abide by the older analysis of pleasantncsa 
and unplcaaontncflfl 06 the two modes of affection fundamen- 
tally distinct from HCHi^ation. 

Fain Sensations and Affection. — It wil] be judicious before 
going further to forcstall ono fertile aoorce of confusion in 
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Ibe Jpspription of nfft-pfion. U will bt- renieinbtTed that in 
our accoiiiit uf sfiusatiimfi we nuted [laiii, which, we bhw reasoii 
to believe, probablj bad a definite nervoHs orgQH like other 
flensiitionflp The diaraeteristic conacioua qualitj' oriamg from 
this organ is the cutting-priekinp sc^nsatioa If pain is like 
other GciifiatioDR, it should eDnietltneti prove agrCGablc and 
sometimes disagreeable, ' and again neutrai It may poeeibl/ 
tiei?in to fitrjiiii vi'rneity somewhat to speak of tliis senaation 
as ever being uentriil, niuoh h*fl« agreeable. And jet eliglit 
eensfltionB of this character are at least interesting, and manj 
persona eocnre a certain thrill of pleasurable gratification in 
gently touching a wound, in approaching with the tongue a 
BorG or looee tctoth, etc. That these eeneationfi quickly take 
on when intense nn all but uiibearabfe dukraeter is notorioue. 
ThiH di&u green bleu ess consliinjtps the affective phase of these 
senflations juat as it doee with those of souncl or Tiaion. 
When ve speak of painn wt> shall try to mean such atatea of 
oonsciousDesd IX6 dopcud upon the operation of the pain 
nerves, in connectioTi with which it muBt be remembered ve 
most often obtain on the side of intenGity our maiimfll espcri- 
ences of the diHagreeable. It is not possible at the present 
moment to indicate precisely how far pain nerves may be 
involved in the operation of thp other sensory tracte, Bueh 
as llic visual, and therefore how far many of our unpleatifiut 
sensory experiences, such as ot-cafiionally arise from audition, 
vision, etc., may be referabfe to tbis source. Meantime, we 
ahall follow the indication of the facta best established to-day, 
with A menial willingness to rehabilitate our conception 
whenever it may become conclusively inadequate, 

Affection and Sensation. —In our Etudy of pcnBation we 
discovered that intensity, duration^ and eiteosity were funda- 
mentally sigriificflnt foaturi-B in its coufititutiom If affection 
is eoimeeted with sensory aeLiviti(?fi. it 18 highly |irobahle that 
it will be found rt^lated to changes in these ha^l seneory 
characteristics. 
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Eel&tion of Affection to the Duration of Sensory Processes, 
— The case of duratinn \a relfltivply simple and obvioiiH. Sen- 
sory stimuli uf extr*Jinely brief duratinii may, if we are 
nlt^-mpting t*i flttpncl to theniT be fioinewhat uopli^asant, 
StirauH which are agreeable flt first, eucli as certain tonea, 
often become poaitivdy Hiflogrccohb if bng continual, an4 
always under such e<»nditioDa bcoonic at le^t tedious. It 
mqst be remembered that in eomo JostanePB, for esampkj 
caaea of olfactory and thermal Btimiilation, the senae organ 
becomes either e\hauHted or adapted, as the case may he, and 
that for thla reasm the tttimuli prat-ticiilly cease to be felt — 
ceaae properly to be stimuli. Siinh cnseH fiiniisb t'3<.^eptUms 
to the statemi-nt aliove, which are cxciiptioUB in appearance 
only. DisHg^H'cable atimufi when long continued become 
increasingly unpleasant until e:ihaii3tioE seta ia to relieve, 
often by unconaciouencBe, the etrain upon the organiam. 
There ia^ therefore, for any particular pkaeure-giving etima- 
las a definite duration at which. it£ possible agreeabloTiess la 
at a mayimnni- Briefer stimulations are at leant lesH agree- 
able, and longer ones become ratlipr rapidly TtciitrnI or even 
unpleasant. Disagreeable stimuli probably hfive also a inasi- 
mum unpleasant neM at a definite period, but the limitations 
of these periods arc much more difficult to determine with any 
approach to preciaion. All pensory experiences, if eonlitmed 
long enough, or repeated frequently enough, tend accordingly 
to lose their alTeetive character! etica and become relatively 
ueulraK As fainilinr irLstances of this, one iimy eite Ihfi 
graiiunt subsidence of our interest and pleasure in the beauties 
of nature when year after year we live in tlieir presence; 
or the gradual diflappearance of our annoyauce and discom- 
fort at the noi&e of a great city after a few days of espoauro 
to it. Certain objects of a purely leetlietie character, eueh aa 
fitatueSj may, hoffGver, retain their value for feeling through* 
out long periods. 

Affection and the Intensity of SensatiQna. — The relations 
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of affection to the mtcnaity of scimatton processes is extremely 
complex; among other reaaona, because the intensity of a 
sensation is not wholly dependent upon tlit vigour of the 
Btimulue, but upon the relations momentarily miating 
between the etimulns and the organiHui. When one has a 
hpfldaehe the sound which otherwise might hardly he notieed 
Beem* extremely loud. Commonly, however, sensations of very 
weak inlerisity are either IndifTerent nr slightly exasperating 
QUil unpleat-ant; those of moderate intensity are ordinarily 
agreeable, and those of high intensity are usuolly nnpleosont. 
Owirg to the obvioua connection of the eensory nttribntee of 
duration and itLtensity, we shall expect that affection will show 
variations in keeping with the relation between these two. A 
very brief jitiiiiulus of mcuVratp intensity may alTect the ner- 
vous syttem in a very slight degree. A moderate tftimuUia 
on the other hand, if long continued, may result in very 
intense neural activity, and slj be accompanied finally by 
unpleasant affective tone, rather than by the agreeableneea 
which generally tielongs to moderate fitimnlstioiL 

Affection and Ezteniity of SenaationB, — We shall find that 
the extCMsity of senpiution pnxesse^, when regarded alone, 
poHseHses no significance for the production of affective phe- 
nomena which has not already heen exhibited under the head 
of intensity. A colour which eeems to m beautiful, when a 
Butiieient amount of it ia preecntcd to us, may become intlif- 
ferenfc when its "'xtcnt \a very much diminished. This con- 
sists, practically, however, in substituting a moderate intensity 
of visual stimulation for one of very reetricted intem^ity. On 
the s\t\a of extcofiitv the variatfons in afflictive r&jietione are 
moat important in conneetion with the perception of form, 
and to thin feature we aliall refer at a later point 

Comparison of Affection With Seusatiou, — Jt may be 
remarkeii before \\i2 proceed to another phase of tbe matter 
in hand, that affection agrees with sensatioa in possesfting; 
degree of intensity and duration, although it sever displays 
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exteoeity. It apparently poaseeBca only two fumlamentnl 
qimlitief, agn^eubleiiE^^a and difiAg^reeablenesH, whlvh ehaJe 
through an imagiuary ^cero piiitit iotu ooe aimlher On both 
sides of this zero point there are ranges of cotiacious eaperi- 
CQtc whoae affective tharactcr we cannot introspect ivoly verify 
with confidence, and we may coJl this zone the it;,non of 
neutral atfeetive tone. But we mufit not suppose that this 
involves a genuine third, tlemontary quality of atTeetion. 
Apart frtini these two r|ualities, it m^-ius priihabU? that the 
only variations in affection itself are those which urise from 
differences in it* intensity and duration. The nion- intimate 
phaiics of tlic changes dependent upon the shifting relations 
among th^Bs sttribut@a wc cannot at present enter upon. 
Wundtj however, maiutaina that an indefinite number of 
(jualitieti of agreeahleneea and disngrpeahJenesfi eiist. Con- 
clusive intrti»pective proof bearing upon the matter iB 
obyioiialy difficult tu obtain- 

Affection and Ideational ProcesBei. — We ha^e Bpoken Grst 
of affection in dependence upon seneory actiyitiefl, in part 
beeauEO It is in thi^ connection that it firi^ appears, and in 
part beeau^ thf^ fundamental facte aro ht^re more obvious 
and less complex in their aurroundinge. But affection ia of 
course a froq:it»nt compnTiion of ideationnl procpfls''*!^ bihI it is, 
indtcd, in this wplicn- that it gains its greatest value for the 
higheht tyjx^ of luimun beings. We niuj^t, therefore, attempt 
to discover the mflin condilious under uhicli it omes to light 
among ideas. We may conveniently take as tite liasis of our 
examination the procesaee which we analysed under the sev- 
eral headings of memory, imagination, and reasoning. For- 
tunately we shall find thnt the principles governing alTetiiofl 
in these different caises arc eaaentially identical. Tliat our 
memoriea are sometimes agreeable and gometimes disagree- 
able needs only to be mentioned to be rccogniaed as true. 
I Oddly enough, as was long ago remarked, the memory of sor- 
I row ia often a joy to us, and the coQversa is equally txne. it 
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does not follow, therefore, that the affectiTe colonriug of an 
act of memory will be likL* that of the cJrcumstanc<is rwallod. 
It tiiAy, or it may not, be similar. More*»ver, eitht-r thi* orig- 
inal event or tiie retailing nf it may be aiTetlivelj neiiiral 
What then detcrniinea the afftdivc ateompaniinent of any 
Bpecific fltt of memory? In a general way wc may rpply. the 
sptTinl oonditJoDs at tho moment of nvall- In a more 
(letaHpd way we may say whatever furthers com^ious artivity 
at the moment in progress will be felt as agreeable, whatever 
impeiles siicli attivities will he felt a^ diKtigreeahle. An illus- 
tratioc or two mny hc]p to make this clearer. 

Affection a Coaoomitant of the Purthciiag, or Impeding, 
of Ideational Aotivitiea.— Swppo,'^^ a man ^ea oot to tnnho a 
numljor of piirchaBea. At the tirtt shop he pivea an ordcPj 
and upon putting hie hand into his pocket to get his puree 
and pay his bill he finds that the purse ie gone. The purie 
contained a eonsfdemble fiom of money, and a st^Tcli through 
th<t outlying and generally unTirteil i>orkets of thr owner fails 
to 43isdow it^ The immediate effeet of this discovery ts dia- 
tinctly and nnmietakaljly disagreeable, The matter in hand 
is evidently checked aod broken up. Furthermore, the esecu- 
fion of various other cheriehed plans is infitantly fdt to be en- 
dangered. Thereupon, the victim turns hie attention to the 
pofltiible wherenboutt* of the purse. Suddenly it oceura to him 
that jU8t before leaving home he changed his coat, and 
inf^tanlly the fate of the ptirse ia clear to him. It ia serenely 
resting in the pocket of the coat he previoutily had on, whieh 
is now in his dosj-t- The re*iult of this memory proeess ia 
one of vivid pleasure- The busine.sa in hand con now go on. 
It may involvi^ a trip lionie ag;iinj, but, at all events the money 
is still available, and the whole experience promptly becomca 
one of agreeable relief* 

Suppose that in thifl same case, instead of being able to 
recall the circumstances a^uring him of the aafotv of the 
pnTBC, Crtir illuatrative individual had failed to tind any andi 
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reassuring clue, an<\ (iid on tbo other hand diwtinctlj recall 
Tiejpj^ roughly jostled by e, group of eu^picious-looking char- 
acters on the platform of tlie fitreet car whilt* on the way from 
his home. In this ease the memory process would augment 
the unpIeasantmTW of the original diseivery of tlu- lops. Tlw. 
activity which he had planned for himself vould appi-ar more 
tban ever thwarted, and the disagreeableneas of the experience 
nii^ht be 90 intense as to impreea itself on hia mind for many 
days to eome. 

Affection and Memory, — We ehall find upon eiamination 
that the paradox referred to a few lines above finds it* ei- 
plfluation in a iiianntr altogether flimilar to thnt of thh c-ase 
juet described. The remembrance of a preriouB fiuccess or of & 
former prosperity may be accompanied by the moat disagree- 
able esaepcration, bccauee it jars upon the ciperiencefl of the 
preaeot moment, from which everything but disaster may aeera 
to have fled. Many persona in strai toned circumBtflnees 
often seek a pale and diaapiminting solace in the memoir of 
better days. Pride makes in this way a vain effort to efface 
the brute reality of the present, but the effort ifi generally a 
melancholy failure. Uappinci^s lies not in the contemplation 
of such a past, hat in the earnest and absorbed performance 
of the taah jupt at hand. On the other hand, the memorj'^ of 
privation and struggle, once euccesB is achieved, may be 
pleasurable, because in this ease the thought not only doea 
nothing to tliwart our present piupoaes and intercati*, but 
even augments our progress by a conviction of our oini 
strength and capacity. 

From these brief considerations it is evident that memory 
processea may contain very intense affective elements^ and 
that apparently thes^ will In? painful, or at least unpleasant, 
when the thought which comes to mind servce to impede our 
immediate purjw&efi and desires, especially if the impe<ling is 
sufficiently aerioua to aroufie emotion; whereaa they will be 
pleasurable when the suggested ideas contribute vigorously 
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to ttie oEward flow of our intercepts and inteDtions, Many 
memory proec&sos stand midway between these eitremce, and 
are neutrally toned, ft i*i not eo ovidontT but it ie novw- 
theleEs the geuoral opinion of pfiytrhologiets^ that the affective 
feature in Buch ideationni feelings is <ii.ifllitatively identical 
with the affective E-lt-ment in senntiry feidjng«. Sometimes 
the aensorj, peripherally initiated feeling U more intense, 
oometimes the idwitional or centrally initiated feeling. But, 
ao far as concoma the afFoctivc elcmcDte proper, the two are 
prohflbly qualitatively alike, and the dilferena^ In the total 
Btatee of conscionenpse in -which they appear are, intensity 
apart, primarily due to il i ITerenccB in the cognitive and motor 
elementjs acconipauying tlieni. 

Ib There an AffectiTc Ucmoryt — An intiTPsting question 
suggests itself nt this iK>int^ upon wliieh we may profitably 
dwell a moment- Do we have memoriea of our feeling in 
the same senee in which we have memories of ideas and per- 
ceptions? Before we essny an answer we must be sure that 
we uaderstand. exactly what the qneetion means. When wa 
remember events we find that at timeg the lisual image, per- 
hapSj of the surrountlinga comets intu cmr mirtda. Sonii^tfmes 
words or mator images may flash upon ms. Or again^ we 
may in rejily to a queation say, '' Yen, I remember the eircuni- 
stances/" when in point of fact what we mean is that we are 
certain vre could remember thein if ncfessary, although we 
da not at the momont make any efffirt actually to recall theuii 
The last form of mt^mory for feelinga wc undoubteilly have. 
We can often eay with confidence whether at a definite tiroe 
we were cspcricncing pleasure, or displeasure, or neither- But 
if we actually attempt to recall the event, we find then, as ve 
ju^t remarked, tliat ciometimeg the recollection it^lf ia af- 
fectively colourU^ss, sometimes it has the affective t-haracter 
of the original pvcnt, and sometimes an opposite chnnieter. 
In a practical way, therefore, we have a memory of affective 
ejcperieuces as genuinely as we have in the ca^e of ideas- We 
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can te]l what afTectJTe tone belonged to vivid espericn^^ca. 
But our ability to reinstate the orij^iaal aff^-ctive toEc uitli 
the eopnitive memory of an eveut is extremely defiK-tive. 
The reasons for this vfill be clearer aftfir we tave eiaiulned 
the neural bauis of afFectton. 

Affcotion and Ima^natioiL — The case of imagifiation we 
may readily suppose will prove to be much like that of mem- 
ory, for we discovered earlier in our work how closely related 
theee two fomiB of oonscioua proeeefi are. This supposition 
we find to he corroct, and the only important addititm which 
we shall need to mnlte to our pfL-vioua aceouut uf the o^ier- 
Btlr>n of alTeetion in cnnnecl.ion with memory will become 
iQanifeat in our examination of reEwoning, which we ahall 
employ in its broadest meaning to apply to all grades of pur- 
posive thiokin*:. 

Affection and Reaaonin^, — In owr analy^ia of reaaoning 
we found that in its most rudimentary forma it seemed to rt-- 
duee to the ability to apprehend rektions and employ them 
couatruc lively. Rec(>gnition we saw was, therefore, in a 
measure an elementary expression of the reaHoning ]H>wer 
akin to tlie crude forms of cnm^eption. It baa Kriinetimes 
been maintained hy phjehologittn that all reeognitioa, whether 
of object or relation, ie aa euch agreeoble. The objecta or 
relafciona which we apprehend arc, of co^irse, often unplcasant- 
But whenever the eontt^ut of our apprehension is itself in- 
different, the act of identifying ie aaid to be a^eeable; hence 
the theory. The agreeableness it admittE>d to be inconsider- 
able in such ea*a as would be iUuatrawd by a pertian's per- 
ception of a familiar book when his syea chance to fall upon 
it in an an'identnl excursion about the room. But it is never- 
theletifl said to he ili.scerniljle evi-n in iastarcew id this kind, 
while in all c^see of menUd &tmg^]e wtLli Home batlling prcb* 
Icin, the detection of a relevant relation, or the appearance 
of an appropriate- idea, is weluoiuoJ with a thrill of unmia- 
tntahlo pleasure. Total statoe of consciouaneBs of this kind, 
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togatli^r with atich sjitithelic cases as are nientiuned a Tev 
lines below, are by certain psychologiBts deaignateil aa "in- 
tollcctuiU feelingB," WhoUj strange surround inge, on the 
otber bond, in which we find nothing familiar to rccogniscr 
are said to prodaoe in as at timoe unea^ino^ end dieoomfort. 
Moreover^ we nre hII rnmiliitr with the iinpleasamtnesfl of an 
abortive elTurt to recall a name or a nuuiber, and the fruitless 
effort to solve a problem is often mentally moat diatre&sicg. 
Evidently such a fonnuU as that cited above contains a quota 
of truth, but it is edao evident that exceptions are eaay to find. 
In order to waeh oonsistoni-y we must look for the principle 
lying beneath theae formulations. By fj^amimng the eondi- 
tiona nnder which we execute these relatings of conscious 
procct^es to one another^ we may come upon the law govern- 
ing tlicir affective cooseqnenccB, 

It will clearly be judicious to follow the clue which we Bfr 
cured in our description of the affective? nnpcct of memory. 
It ifi at leaat poetiiblo that thiti may prove to afford ne a baeol 
principle. If so, we shall expect that in so far as any appre- 
henaion of relations, or objoete, furthers an enterprise at tlie 
moment dominating our consciousnesji, it will be agreeable; 
whereas in bo far as it thwarts or checks such an interest it 
win be uiiplcaryint. This eertairdy si-ems t(j hoM true wlier- 
ever it is powible to applv it to ccmtTtlt facta. Vht example, 
rttrange things are not disagreeable, but quite the contrary, 
provided we are travelling for amuponicnl. If wc are in 
hai^te to reach some deatination in a city^ and iind that we 
have accidentally left the street car at the wrong point and 
arc in strange ftrct-ts eurT*mnded by totally unfaniiliar houses^ 
the experience may be niomuntarily very uncanny and dis- 
agreeable, after which it may strike us as amusing, or as ei- 
aaperatin^, depending on the eirciimstancctft involved. The 
agrees blt^neM* or dij^agnpeablenea* in the pt-rijeption of euch 
objects and such relationa is, tlierd'ore, :a no true seuae 
primarily determined by their etrongcneas or their famil- 
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iaritj- It is detennmed by tho ruaimer in which thu percep- 
tion affects our purptwei^ and intf reets. 

On the other hand, ihe p^TcqitioD of a fflmiliar object like 
one*a own home niaj arouse either ennui, tedium, and a aense 
of anjcet, or the keenest pleaeme, depending not at all upon 
the familiarity of the objeel, but solely upon the mental 
condition in which we chance to be, and upon the relation 
which the object bears to this condition. If wo are eagur 
to see our pfironts to eommunicate fiome piece of good news 
we may find th(* sight of home most di4ightfuL If, on the 
oihcT hand, we desire, hi the midst of a hot summer^ to 
get away to the eca, the very bricks of the house cry out and 
raock us in our di««mfort. 

On the whole it appears probable that the principle which 
obtains in these cases holds good throughout all the pur- 
posive thought processes of our mental life. In Iraius of 
thought where we almost lose ouraeWea in complete revery, 
as well as in those prolonged and strenuous meatal operationa 
by means of which wo boIvo the more scrioue problems, prac- 
tical or theoretical, with which our pathway ia boBct, in thase 
and Ln all the intermediary truositicinnl forms agreeable 
feeling is the accompaniment of sut-h ideas aa furtlier our 
momentary interests; disagrceflblcnct^!*, on the other hand, ia 
the mark of tboae which obstruct or thwart those interests. 
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ClasBiflcations of Feeling. — We are now in a position to 
recogniw tiie fai;t tliai all furma of the ran:iiitive activities 
ore ehnrnctcnscU at times l>y marked utTective qualitica. Our 
fcciiufi* mny, therefore, be brought for classification imder 
any of the several main fornix of the knowledge process, la 
point of fact the uaual cksFificntions of foeliug are octufllly 
based upon thefie cognitive fflctorn, and we may profitably ex- 
nriine sonip of tb<' principal iiivitiinufi which are secured in 
this way. although we must remember that they are yery 
mi^lcadinp; gronpings if tbf^y are nnderj^tor^d g^ arii^lng pri- 
inari[y from pceuliaritiefl of the affective element in Hiich 
complex fwlingB, 

Sensaocs and Tntelleclnal Feelinj^.^FcplingB nrp thus 
divide into Ront^uouK and intelleciiml, depeudiug upon 
whetlier they originate in, and cliiefly tenninate in, sense 
organ activities* or in cciitral prncesseg, like imogination, 
\Vc have already eccn thnt the uffectjvo part of tiiich feelings^ 
the agreeahJoneas or dieagreeableaeas, is probably one and tlif 
Bame» whatever thoir immediate oeoasion. It is, however, nn- 
doubtediy true, as our digensBion in the cflrlj part of the pre- 
vious chapter implied, that many feelings which belong to 
BcnHory proeestJcs Hre relatively confined in their EigniGeanet? 
to tiu^se immerliatc flttivities. whereas the intellectual feeJings 
commonly run out into a bearing on larger and more remote 
portionH of onr mental life. The agreeableneta of the tasie 
of candy, for iuatonee, or the delight in tlie fragrance of 
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violets, eommonly exhaust* iUelf in tbe moment of enjoy- 
ment; ffheress the pleasure of & fine jjicLun? pervades one's 
life long aJUr the pietnre itself has passed from ODe*a view. 
This distinction must not, however, be unduly magnified if 
the basis for it be laid in the mere part played by tlic sense 
organ, for it must be remembered that the picture also is eeen 
by means of a Benae organ, Jlorwver, the feeling which the 
pieture calls nut would commonly he designated esthetic, 
ralht?r than juti?U«:tual. More often, perhaps, the term "ia- 
tellectual feeling" is employed to cover soch cflsca na wonder. 
Bnrprise, curiosity, and interest, the apprehension of rclationa, 
tlie feeling of ignorance, and tlio like. The real distinction, 
which is hinted at in thie old division of feelings, is one that 
can only be stated correctly when we observe what funetiona 
various feelingK subserve in the life of the organism. And 
to tliis we ehall relnrn abortly. 

Aesthetic, Hthical^ Social, and Bel^onfl Peelin^n — 0(her 
suggested divisions of fccliug ore the following: Eeethetic, 
ethical, social, and reljgiou^. The^ divisions, like tht^ im- 
medifltely preceding one, are evidently based upon differences 
in the objects which call out the feeling, and result in different 
coffnitive snd emotwiuil activitiee^ rather than upon any dif- 
fcreneea among tlie affective elements of the feeling itself. 
Such clajwifjcations are undoubtedly suggestive and valuable 
in their indication of the great avenues along which our feel- 
ings are approached. But we must once more carefully guard 
ourselves against the misapprehension that the affective faetoi 
(which oetcnaibly constitutes, in the theory of many ps^-cholo- 
gista, the differentia of feeling from other forme of conscious 
proeeee) ie in any true scnec the basis of the distinction from 
one another of the several types of so-called feeling. Theee 
elasgiflcations are really haseti upon the possibility of viewing 
all consciousneae as internal in ile reference, rather than OD 
the presence of affective pnx'O^Bes, a view to which we ahall re- 
turn briefly in the final chapter of this booJc The specific 
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forms of psychical expcrienoe wliieh are ppouliar in Iho vari- 
oufl clawea that have been menUona^ can be txiniuinfd more 
profitably in coimectJoii wit^i our study of emotions, and we 
fihall^ tlicrefore, postpone their furtlier confiideratioa until 
tliat time. 

Neural SasiB of the Affective Ulement in Feelinff, — Ln our 
dieciiBsioTL of senrfation vc observed that the variors sonaory 
qualities depend upon tbi? action of sppcifie enil^rgnns. We 
have now seen that the aiTcttive prui'tssCH may occur in con- 
nection with any of the wnsationnl or ideational activities. 
And the qm*etion naturclly arifiCB as to their neural hftsis. 
Unfortunately our positive and detailed knowled^ about the 
matter is lamentably ineoTnplete. The theory, hovox^or^ 
which enjriys widest currency at the present time niaintaiiiB 
that the two antitbelicfll formfl of affectlcm njpreftcnt the 
fundamental raodca in irhich any neural activity may go on. 
They do not dcpi?nd, therefore^ aa sensations and ideas pri* 
marily do, upon the action of specific scgmentB of the 
DCrvouH eystcm ; they arc ratlicr the courlcrpciie of the 
manner in which the whole nerroua fiyateni is alfected by tho 
activity initiated in any eegraent at a particnlar time. From 
this point of view pleasure is correkted with phpiologienlly 
useful and whole&orae activrties; pain and disagreeable- 
ness with tlie physiologically harmful. Thua, the theory 
would flni] the neural explnnatioQ for the unplea.fliint cbar^ 
acter of dazzling hghts and loud, ehrill sounds in the manner 
in which the nervous system as a whole Is aETceted by the re- 
action from these riolent flUmulations of the optic and the 
auditory tracts respectively. The ncrvouf< ettion is conceived 
8S being of a detimtc form, which is qualitatively eimilar for 
aJl disogTceable or injurioue etiomli, but quanliLutiveiy dif- 
ferent for stimuli of varying intensity or varying hanufulness. 
As these peripheral sensory tracts, when the>- an_" active, always 
influence raord or le«s directly the whole nervous system, the 
affective reaction repreaenta in reality the effect of the particu- 
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lar stimuli upon the whole organiBm- The agrt^fllileness of n 
musical chord or a sweet odour would, on the basis of this 
theory, be referal^le to a normal and efficient reaction of the 
ncrveaj the diaagreeab Ionise ot a discord or a nnueeoufi odour 
would, on the other hand, find its explanation neurolly in an 
Giyc^eaaive or intomaJlj TnaUadapiotl renetion of the organism- 

We shall accept th^ validity of the gt^neral ameeption un- 
derlying this theory, although we have to admit that jta pre* 
dae meaning is often found to be vague when we ineiat npon 
detailed facts confirmatory of iti4 contentioa. Moreover, 
there are Gome facts which lend themBcIvea to incorporation 
in the theory onlr with extreme difficulty^ Wo can best get 
an insight into the more important consideretiang by reverb 
log to our fundamental conception of the purpose and signifi- 
cance of conecioueneee in organic life — a conception which we 
have stated eo often as to render repetition superfluous, 

G-&n«ral Signifioance of Affective Couflcioninesi* — Agree- 
ablcncss and difiagreeableooffl arc? tlic immediate indices of the 
BignifiLance for the organism of the various stimuli and re* 
BponMfi which ent^r its ex|>erienco_ Evidently some aueh 
marks, or signs, in conseionsness of the value of particular 
objcctft or movemeots are indispensahlo to the cypcntion by 
mental processes of the part we have assigned to them. The 
sign in corse iousne^e of the orgHm cully advantageous might 
very well heve been something different from the esporience 
we now name pleasure, and the sign of harmfulncsa might 
have l5cen other tlian that which we now recognise ae pain and 
disagTL'cabl^^ness. But some .such nyiubola there must be, if 
conaciouenesB ia to ateer succcsafully among new Eourroimdinga 
and in strongc enviroDmccte. If it were neeesj^ary to await 
the loHB of one'n eyesight before discovering that dazzling liglits 
were injurious, conseiousneas would certainly be little more 
than a pernicious aggravation. As a matter of fact uuch 
stimulalionfl are instantly felt as disagreeable, and tlie mind 
without further information has foribuitb a guide to the kind 



274 



PSYCHOLOGY 



of action appropriate to the oceasion. Similarly as regirda 
agreeable es^jcrk'nccj*. VVliun oDe is tired and liungry after 
fati^c and exposure to cold, any food may seem welcome, but 
warm and well-fiavourcd food taatea beat and will be preferred 
whon ohoiea is po**fiiljle. In euch eaaes one ucode no further 
eiperieactJ than la afforded by a specimen of the ccld and the 
warm food to re(?ogniHe wliieh is more ngreesble. 

So fundamental is this jJignifieAnce of tlie alTeclEve prfic- 
ewies in all those activities immediately cunnected fflth the 
maintenance of life in the indiyidiial and the race, tluit Sev- 
ern! psyehologjflts of repiito have defended the theais that 
pleuHure and displeasure are the primordial forms of con- 
eciousneeB, the other processes connected with the special 
Reuses being of Inter origin. It is interp*!tiTi^ in this eonaee- 
tiiin to mite that one writer lias uR'jigned displpnsure as the 
original form of conseiouaneBs ; another, pleasure; while ft 
third has advocated the hvpotheais that the two appeared 
together in advance of other modes of conseiousnesa, 

If apace permitted, we might eiamine the evidence for the^e 
acveral points of view, but aa this is out of Uie question, we 
may remark provisionally that if our onalyeie of the affective 
features of conaciousnesfi has been thus far correct, we cannot 
ftsfiont to any of the thcoriee jvist mentioned. It may well be 
that witii the more rudimentary types of mind the aifeetive 
faelors of conscionsnese dominate over the distinctly eeneoj 
and ideational. It may be, toij, tliat the rirsL appeHvance of 
consciouBuess is in connection witli the operution of tlie pain 
nerves, though tins is wholly problematical. Hut alTectioa, 
09 we know it (and we have no right to go afield fiom such 
knowledge) ia apparently not a form of conatiouaness inde- 
pendent of aensations and ideas. Quite the oonlrary; it tn- 
vanatilv appL-ars clearly in connBction with ihem; whereas the 
Kea^aLions fljid ideas are oeeanionally whully, or fill but wholly, 
destitute of affeutire t'^ne. Meantime, it should he rc^asonably 
certain that agreealjlenefis and diaiLgreeableueaa — ate tiignB of 
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the immediate import for lliu organism of [lartiL^ular momente 
of eiperience — are indiapenflable elemonU in the fiuccesaful 
functioning of cocsciouanesa, Aa Bain puta it, pleasure rep* 
rcBCJits a hi^ightoniiLg, and pain a lowering, of eoinc or all of 
the vital processes^ and congoiouGne^ is in this way given iM' 
meUiate information of the nature of the aituntion. We may 
awept Baiii'i4 forciula in a general ^ay, although it is far 
from clear tliat a raising of vitality h always the immediate 
outcome of pkatiurOf and a lowering of it an immediate con- 
sequence of discomfort- 

Marehall has put tbe matter aoraewhat differently, in a 
manner which eertainly fits many of the fact* most admir* 
ably. He cimnK:!^ pleaMirahle exjicrfent.'e with the use of 
Btored-up nervous energy in amniint* less than that aetually 
available, whereas unpleasant experience he connects with the 
uae of nerrous energj- beyond the limit* of the normal modes 
of functioning- Wc shall revert to this again, MiiiiBterberg 
conocetd ploflaantcces and unplcisantnesa, respectively, with 
movomentK of extensor and Hexor musclcfl, with expansion 
and contraetion of the organism, a view which eertainlj haa, 
despite its BUggestiveneefl, only a very general and indefinite 
basis. 

Phy&iokgical EipreMions of Feeling-Tone. — In oonn^o 
lion with this general theory of agreeahlenesa and disngree- 
ablene»6 as expressions resjieetively of the inoreasp or decrea^ 
in oTganiL" vigour, rertain investigators have re]H>He(l eitni^tHnt 
and definite physiological changes aicompanying the antitb- 
CBts of affective tone. Pleasurable eiperien^ea are thuw 
eaid to cause dilation of tbe peripheral blood-ve'ssels^ de- 
creased rate in the heart beat, increased depth of breathing, 
and heightened tonua of all the voluntary mus^clca. Dis- 
agreeable experiences on the other band arc said to produce 
constriction of the poripbeml blood-vcsBols, and in general n 
set of physiological plienonicnu exactly opposite to t]n)se just 
mentioned as arising from pleafiure. Several competent ei- 
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poiimeDtaliaU La7c failL'd ta con^rm thcae observations^ and 
tbe phenomena are apparentlj' verifiable only under certain 
very definite and nonrialh' infrequoat CDnditiom. Meantime, 
there can be no question tliat all the vital processes, including 
tlutfi? at assimilaJioQ, B0CTvtii>Q, and escretion, are profouadlj 
influenced by intenw; alTtttive conditions. The only queelion 
ifl whether they art always afTtcttd in the same way by the 
aonic conecioua tone. We ahall have occasion to empbaaisc 
certain of those phoTi*>nien,a when we examine (he emoti^nt, 

Genesis of the Affective Elements of Consciousness, — FoU 
lowiLg our metlvnd in prf?vi[>us casP3 ^'t? may ask, flrr^t, under 
what L'ouditionft affection makes its earliest Hp|}earanee. So 
far BH nineeroH the life bitittiry of any given individual, we 
may say that affection i& undoubtedly coincident in ita maci- 
fefitations with tlie dawn of conscioUBnesa- The cry witli 
which the child draws its first breath has led to the aeecrtioo 
that life bepne, as well aa endg, in pain. However tliis may 
bG, there is every reason to think that the mental life of the 
new-bom bahc is for many days one of vague sensory eiin- 
Bciouiiinpaa, cloniinateil by relatively vivid antitheses of a^rree- 
ableness and dij^agreeablenese. Certainly the earliest cxprcs- 
siona of infants auggcet nothing so strongly as pleaaure and 
pain. 

If wc inquire more cIosoIt into the conditions under which 
expreR3ionR of satiBfaetion and dissatisfaction arise, we find 
that they align themselves very suggestively with the doetrine 
which we haye rppeatedly formulated regarding the origin of 
consrionsncss (n gcacral. When tlit? child i& cold or hungry 
consciousness is (tailed into play* for the organism docs not 
possess, ill ha inherited mcchauiem of reflexes and automatic 
movements, any device adequate tc cope with the!« dilficultiea. 
But tlic materialfl of voluntary muscular control have not aa 
yet been acquired, and so the inttnee damrned-up nervous 
cnrrente break over into the few pervious patliways of tJie 
q^iaei-reflex type. The crying muBcles are liberally rcpre- 
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Ecnted here, and the child^n lameuiution, which aummona 
parental asaiatance, is tlie outcome of this motor escapenjent- 
If there were no damming up of the norvouB currcDta, if the 
BtinmiuB Tepresented by the cold immediately resulted in re- 
leasing *-ffioient motor reactiongj there i& no reason to flU|>pose 
conscionsnefis would be aroused. This, bowei^er, is Bot the 
caae. The Htlmulationa are there, and they beconie more and 
more inaifitent. The eondition'i for the appearance of con- 
aeiouflue&s are, therefore, at hand, and if we may judge by 
exterofll eipreasiona it promptly comes to lifp, Btit it ia 
confronted with a. fiituatSoD with which it cannot immedifltcly 
deaL It is reduced to the condition of a spectator conscious 
of an unnamedj yet imperious need, but almost powerless to 
render asdiBtancc- Now, whenever we euoounti^r anch eir- 
cumstancos as these, we shall always find that the aSective 
tone is one of unpleasantneae. 

In very young habefl instances of definite pleasure are 
aomefthat more iliflieult to neture. The child fi[>eiids moat of 
ita time in relatively deep sleep, and the eipressiona of grati- 
fication which it manifests arc, for scvcrfl.! days at leaat, 
ambiguoufi. When euch esprcBBloni^ do appearj they are apt 
to be in connection with the eatisfaction of hunger. They 
eeem to represent a kind of ratification on the part of con- 
seiousaesB of the aetivitiea which have been indulged to 
relieve hunger. Indeed, if we maj' judge by external aj^ 
fM-nrances, siip|Hirt»Hl by our knowh?dge of the conditions in 
adult life, tlie whole of thie process of allaying hunger, as 
well as the Jinal stage of aatietj, i& agreeable* The case is 
ojctremtly interesting in the apparent tontraflt which it offers 
to the eoadiliong of maturity. Prior to the Bccuring of con- 
trol over the voluntary muscles, the function of coosciouaneaa 
is necessarily in large measure that of an approving or dis- 
approving onJookcFj who has little power to make his opinJons 
felt in action. 

We hare noted the conditions under which painfully toned 
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(^0Deduui^i]f>;s Is prudiK^ed. It would eot*m nt fimt sight as 
tliuugU thezw niiist Irid fi} unujinoud with all Lhoae circuin- 
Atanced m wliitli obatntled were to be oveiv'omc, and tlicrcfoi'e 
synouymoufl with all those cases where eoDsc-ionsnesfl would 
be required. This position is, however, only tenable provided 
wo cliBrt'gard the obvious fort that tho orgcnis'in is in mnree 
of de«'lopmc'Tit, nnd that at this early stiigs, when voluntary 
iiiovenH^ntB are not yet under ci-inlrolj the total significimce 
of tile vuriotiti factors iu itA lifp i^ unt t4upertidally obviouH. 
DiMgreeableneaa Ib undoubtedly the ccrunterpart of continued 
inability to cope with a dc^mand laid upon the organism, and 
the degree of ^inploasnntncas ia rouphly pBrnlleled by the 
insisli-nt'O and the poignancy of the demand. AgretahI<^iu>dB, 
on the other hand^ is the pBychical counterpart of effective 
modes of reaction to a Situation, When the situation h Iw^ng 
adeijimtelj met, tliffi-fore. we may expect to find pleasiin- np- 
pearing. whrthtr the feucceflsful response has come && a re^lt 
of delinitc voluntary acts, ne it may in adult life, or aa a 
result in pari of outside asai^tancc^ aa it does in the early days 
of infjiticy. 

Why ConcoionBuess Is So Often Neutrally Toned. — The 
rjuertticin then suggests itself as to why we are not more \ivi(ily 
aware of agreeahlenefis in the normal activities of every-day 
life. These activities involve more or less of voluntary oo- 
ordinntioDfl, which for the nio^t part go on efficiently, and 
ahouM confieqtiently. from the point of view we have adopted, 
prodncc plcftaurable results in consciouaneas. We have in- 
timated that a8 a mfitter of fact a large part of our m-.-ntal 
life ifi neutrally toned. The reply to thiw query is, tliercforCj 
that in so far si^ we are provided with healthy bodily proe- 
easeK, and in so far as vo urs engaged in the effective solution 
of problems whieh ennfront ns, our eons{*iousoej«; iJ agreeable 
in tone. But lorj^e parts of our daily undcrtaliitigs an- of n 
routine character whieh verges upon habit, and in con* 
sequence require little vigorous conscioas atlcntion, and 
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therefore call out little affective TCttctbD. Moreover, (t 

fre<]uently liapfiena that although our rueiital operDlions are 
^efficiently L'Kit'iitt^ froui the stanJpoiiit of practical results, 
some of our intraMirganic processee are slightly iiiditJ|»uHod, 
and Inaj^much qh our Li)iiti(iouf<iii'fis refletbi the totality of uiir 
organic condition, we find oTirs<?lvi?a eitlier eiperiencing ^ery 
little pleasure, or elee feeling positixe discomfort- 

General Theory of Affective Processeftp— It is evidently im- 
pitwiihlL^ tiioreforc» to j=tate the ecmdilmnfi under whicb tigrcc- 
ablenesa or di^n^reeabk-ness i& produced, by reference to any 
single set of Hctivitips with whit'h our cognitive anl volitional 
processes mav be engaged. CofiseioiisuesH always reflyetd more 
tlian a Bingle group of audi ttetiyities, and its afTective cKar- 
acter ia always dependent upon the whole ^amiit of physio- 
logical operationti going on at any ^'ivcn moment. Under 
conditions of perfect healtli we may often predict with much 
accnraey what the affective results of a pvec etimviluB may 
be, because we know tliat ordinarily it will etimulate moder- 
ately a welI'Dourished nerve tr&et. But nnuBual neural eon- 
ditionfl iu auy part of the organism may lead to the faUifyiug 
of our prediL-tiuu» al any time. Thu uieiody wliieh eliarmed 
U6 to-day may iiritate us to-morrow, and this, not because the 
melody, or the auditors- neiTe, liaa either of them changed ia 
the meantime^ hut simply boeauee the digestive procoBscE 
whieb yesterday were orderly are to-day chaotic. We see, 
therefore, that our proviaional forjuulatione. in tho prerioUB 
chapter were too simple to account for all the facta. 

The evideuee thuA far eianiiDed points to the belief that 
dis!igr*'eal>lent'«s always flj^peor^ in infaneVT as wpH as* in 
adult life, m conneetioii either with (1) diwased eonditinna 
ol the organttim, or {2) with excessive neural stimulation, or 
(3) with the checking and impelling of consciousness iu ita 
efforts to guide action. The tliird point may prove to be 
identical with the second. It h certainly identical id eomc 
instanccSi The function of the unpleasant in consciou^ess 



2^3 



PSVCHOLOGy 



is. then, evidently to f^lmit^ll an iinmoiinte and unanabiguoufi 
index «f ctimlilfdnt' wliii"!i itienai-e the wi-lfflreof the orgiinij^iii. 
Agreeablenees fltijieari^ in L-onuucLiun with (1) healtliful or- 
ganic contiitione, (S) the stimulation of nerves inside the 
limits of thoir fthility to respontl with maximal vigour, and (3) 
the free ond unob^tnit'tod How of conaciouencssj vrhatever ita 
object, Tho obvious function of agreeableaesg is ponsetjuently 
found io the furnishing of iminGtliato expon^nta of oi^anic 
welfare. Neither agreeab3eni?KS nor disa^reeablenesa are un- 
BniliiguouKlv pmphelic. Their important fnof'tion is in the 
present. Their meaning for the future requires the light of, 
intelligence and experience. The frenaieii ileh^hta of b^ 
Bacchanalian orgy are certainly no reliable hflrbingera of 
healtli, nor are the panjr& of the morrow necessarily indicalive 
of inevitabip future diaaFtcr. We may now advantagt-'ouBly 
exnniine a few tA'pieal inataneeH of affective conBciousniyaH, in 
onler to test the adequacy of our principle. 

The ngrerobleuet-.i and [iisagreeablenesfi which arise re- 
spectively froNi healthful or disenstd conditions of the 
or^aniBin hardly rLt^uire comment. The organic feelinge of a 
strong, well-fed orgunirini arc Jistiiictly buoyant and pleasant; 
whereas the depression of d}-8pcpfiifl, the tedioue discomfort 
of a e<?verG cold, etCn, are almost unmitigatodly disn^^Tceable. 
The moderate etlmuiation of tho aem^ organs by simple 
stimuli JB uonnally agreeable, and their exc<"ssive etimulation 
nominlly difiagret'JibJi". The ]»Ieafiure of cscrcisa and the 
uupleiLSJintnesfi of extreme fatigue, the agn-eajjli-uerw iif mod*! 
erately intense simple colours and tones, and ih& ilifiagre©»' 
ablcnesa of those which arc very intense, afford inatflucea' 
which we might miiUiply iEdcliniti^ly.* 

•Aequir«l lustes Hud the coiretntl^'e Iohb of Kkla? for cerbiln^ 
obj^ta eon**LlttJte Iriletewlhi^ hiKtiuii-wi of tho tlovelopmeiit Wbloli 
goi's on in tie oi^Hiileiu In ttninwllim wkh alTevlivc iiLtiiuiuputu 
U NCL'iiis Linilmhlp aA vc&iM-^ tli^^ futjiilrtpniE-Eit it( timieH. IhaL hi tlia 
ODHfi uf j^i^^tutury tkMmolioim nt lenut i.'Ct'triiii aei^iJiilc t-iiatif^ In 
the neutral uctlvitlni take; place, by lueuns of whli^b slioinlKi 




PRINCIPLES OF AFFECTIVE CONSCIOUSNESS 7Sl 

The inlwUectUfll proeesses involved in grappling with & 
problem in vhieh we are interested are norinfllly agreeable 
so long as we HPtmi to be niBkiMg progress. Thpj Rpenlily 
betojiie exa-spt^ratiog if Wfi bwiu to be getting nowhere; and 
if our minds, bj reason of fatigne^ diGtraction, or anj other 
caufle, refnee to brJDg tc our aid the ideas which we feel are 
needed, the operation luoy Iieeome intolerable, 

Wlicn OUT eraotioiiB are vigorously enlietad Jn eueb reflective 
procefij^4"s the a^rti'ableneejs or i3i»!agT<K'ahlGnG]B8 may be ex- 
tremely iDtcose. Thus to many persons reflections upon 
immortality, upon the mercy of Gwl, and other religiooe ideas 
may lie prijfoundly uplifting aiid deeply gratifying no long 
as the mind meeta with no nbstatle in working out ita concep- 
tions- On the other hand, the mental agony experienced in 
reaching the belief that immortality is unreal ia to many 
mind."! all but unbearable. In a^thetie pleasures the situation 
i^ ordinarily complicated by the presence of both sensory and 
intelhx'tual factors- A beartifnl picttiro not only appeals 
through ita richness of colouring and its grace of line to the 
immwliatfily wusory activitii^s, it also i?uggeata to lis idea* 
which take hold of our sentiinentp, our emotions^ and our in- 
telligence, Betting up in uh strong tendenciea to motor reac- 
tion« of DiJt or another kind. 

Application of the Principles to Aesthetic Esperienoe.— 
11 eeome fairly certain that ihfJBO tt,sthclie objects which we 
adjudge agreeable compiv with tho second of our prineipleH 
in the moderfllc fitimulatiou of npurnl proecHJts which are 
more than aikiiuflte to the detunnd?* laid npon them. It 
seems also to Ijc true that in i*uch ca»?s the third of our prin- 
ciples is juetifieil. An object wliich we feel to be heautLfnl 

whlrb oHtfinnJly prodni-wi eire^ifllvc reaction, nro subM^iuently 
adjiiato] to. Tbe loss or liking for I'crmin Qui-oiint may be due 
lo A fliuinnr nclnpijitioti iij means of wbkt tiic agr^oiiblenviw 
of tbe Htimulalion |iusinfs nwuy, or to an excehsli-e Btbuulutloii, 
wbicli QuaJly ov^rtiowa iuiu oUier ueural tracts, |)roducluir 
redeiea of the uauttea tf£>e. 
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Bets up idceticmal reactiona wMcb are uEimpeded, iocalise^, 
and dctinilc- Tho picture, if it be a picture, inejina eome- 
thinp fuirly definite and real to U£. On the other hand, 
pit^turDB which ditpleaee or fail to intL'rost uB are either 
iinpli^aHant as regards their colour, — in vhi:fh case vq prob- 
ably have oither ina(le<]iinte or eKccaaive ofilit-al stimulation 
of mine kind, — or tliej i\rv frtnlty in dniwmg, or tiinfiispil in 
mcnoitig, so that our minde citlier fed a discrepancy be- 
tween svliat ie p^jrtrayud and what is Baggeetctl, or else are 
left thwarted and ballled. 

The cane of music ie one in which to most oi tib, did wc 
but at'knowlctlgo t)io truth, the sensory elanient, with ite 
irampcliate motor effpcts, ia at a masimum. aad ths ides- 
tional at a ininimuin. But it scema difficult to fled an in- 
Htancc of awthetie erperiencp whicJi iloe& nnt rcailily pnoiigh 
conform to our princiides. On the whole, Ibcn, we may 
accept these principles, proTisionally at kaet, aa indicative oi 
the goncral facta about the conditions for the oppcarancc 
of fltTective rtflctions, and us suggesting' their fundarnental 
Bignificaace, We shall now go on to eee, in connection witli 
our study of Instinct, amotion, and volition, how these affec- 
tive phflncs of our con«.'iGUttne*^e! iiuttially enter into the detcr- 
ininatian of our acta and our character. We ran in that way 
make out most dearly the manner in which they enter into the 
cognitive optratiune wJiicli we have previously Jiscnseed* 
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Sotoi Aspect of Conscioua Proccsaes.^ — VTc come now to 
siuily lli(^ ^roiip ijf motor puwcrs by mean* of which the 
psydiopliysicfti orgftniam in enablt-d to gu»lt» its own move- 
ments, and BO tn control in a nicflpiire ita own fate. In many 
of the diflcussion-! which have gftne b*?rore it has b«n Dewa- 
sary to aasume that th^KC miLseular reattions were ocrnrring, 
hut tJitir inLiniate nnture we have Iicfn iihligpd to overlook. 
Ae 8 nifltter of fact all the nipntil oprrntion*! which we hare 
analysed have their ultimate significance and their final out- 
come in precisely tliese motor activities. In reality, there- 
fore, all our previous study hae t>ocn npiin these reactions, for 
it hae all had Ut do with their immediate pBychophyfiical ante- 
e^enis, which are functionolh' a part of them. Neverthe- 
less, it is t'SHontiJil that we should eiamiiie the motor 
phEDoniMia In and *if themwlves, and much more oahaust- 
ively than hitherto. We ehall tnrn, firBt, to ths earliest 
fornix of uiLim-iilur activity which we find in the human 
being, and Uien pro(?eeil to etiiily the more highly developed 
fonijs wlikh ihMritcteri^e a later period. 

Primitive Motor Capacities.— A survey of thr» motor equip- 
ment of a new-bi'ni liabe disclnscs thp fact, ab we have previ- 
ously seen, th^t a eerLain numlrt^r of uutoniatic and reflex 
coJJrdi nations arc niready provided for nt birth. The auto- 
matic activities of respiration, circulation, and dilation are 
carricfl on from the lir^:!. The reflexes involved in aucking, 
orying, and ela^piog the finf^er^ about objeetfi placed in them 

:»8i 
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a]eo tales plece^ But flKtde from the^'^e, the child's motor 
cap^ties are potential, rather than actuah Thi^ slender 
stare of motor flcconiplishmenta finda its t-splanotion in the 
undeveloped comlition of the ncrvoua sytttcm at birth. 

Meagre aa ia this array of horetlitary motor coord jnati one 
to which we have reforretl. It eufficM, with parenlBl aasist- 
ance, to beep the child alive until the appearance of more 
adequate ailjustments, MoriHivcr, it hents striking ^vicleiice 
Ut the ffltC, HTn' any (lenionMtrHliuu nf it Ill^cE^wfl^y, llmt the 
human organism is exactly like that of the lower animals, 
whoee instinctive activities arc often sources of bo much won- 
der, in that it poaaesaea at birth preformed pathways in the 
nervous eystem, ly means of which senaorj^ etiinulationa may 
discharge in effective moTements of aocomniodation. Tktf 
primoidifil form of motor control over the environment le, 
then, ao far n^ concerna the human infant, to he found in 
hereJitary refleses. 

Early Motor Dftvelopmeiit- — Devclrjpmpnt ^es forward at 
>uch Q trt:mendous rate that it ia difficult to follow with en- 
tire confidence the course of motor evente during the firet 
year or two of a child's life. But certain of the most 
important Iranfiitiona from the conditions wo have just 
deacribed occur commonly during the first throe or four 
months, and we mny in pasfting profitnhly remark upon 
general nature of this thanye. Afterwurd we shall go 
to look for the ajipfutLncc of other forms of automatic, refl* 
and inetiuctive acti*. which we have aecn to be the primitive 
types of motor activity. We ahall find evidences of their 
development at periods covering a considerable portion of 
the time of organic growth. Furthermore, we ahall find that, 
in a modified form, the iaetincta remain lhi*otighout life as 
fundamentally important factoid in the evolution of volitioii 
and in the foundation of character. 

The point to which we wish to call attention for a moment 
is iUuatrated by the growth of the hand and eye control. At 
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the outset the eyea are generally destitute o£ all orderlineae of 
movement, Th(}y move independently of one another, and 
with no special reference to objecle in the field of yiew* In 
the couFKe of the first few weekft, however, thej hegin to move 
together, to converge, and gradually to show b tendeot-y to 
follow moving olgct'ts. At this time the child loeefi ite 
original blank stare^ and from time to time fbtate? objects 
with a totally new ejpreeaion of cotintenance. About the 
time that this accompli?hment is achieved the hand hegina 
to show a definite dcrclopmenl. It esplorea objects with 
which it La in eontaet. The thumb, which at the beginning 
took little or no part in elaaping, is now brought into 
operation, and the thitigji gratjped &re moved about in a 
fairly well coordinated manner. The neiit step in advanee is 
characteristie of all development in motor eoutml, and con- 
eisU in the conjoioing of the two previously independent 
coordinations of hand and eye. The eye ie now able to 
follow the hanil, and the hand is able to give the eye objects 
for inspection. 

We shall come back with more of detail to this type of inter- 
too r<l in at ion of acquired forme of control in our analysis of 
voluntary action, Meafltime, it will lie helpful to bear in 
mind that once a coordination, like the eye-coordination, in 
gotten under command, it is promptly incorporated e^ a mem- 
ber of a larger coordination, euch as the eye-hand coordina- 
tion, which is in its turn destined to a aimilar fate in the 
course of evolving conduct. 

Turning back now to a fuller study of the instinctive and 
reflei types of action^ we shall ixnd the general trend of eventa 
to be soiuewhat as follows; The development of the norvoiis 
eystem goes on with astonishing rapidity during the first 
three years, so that the child haw^ with the ejteepUou of the 
sexual priMTeeses practically a full store of refleses estab- 
liflheJ by the cud of that time. f'nTitcmporaneoris with this 
acquirement of the reiexes occlits the gradual unfolding of 
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the life of tinpitl^, nml the upliiiililjng u( this Into the 
elaboratt' fiiruiH tff \uliintarj aL'tlon. wliicL promptly lend to 
l>ecoine habitual. We must nov analyse more carefuilj the 
details of thia proct-sB- 

Reflex Action- — .\ reflex act, as has been earlier remarked, 
ie one in wUu'h a muscular lEiovement occurs in imaiediate 
response to a semeorj stimulation without the interposition of 
conticiouBaess, OonsciiDiiEncBs U often aroused by rc-flti 
actions, but the nmtor reactitjii is not eseciilet) in responeo to 
conscJDUfi motives, and in the more deeply imbeddeil refleien 
conscEousneas is quite powerless to ftuppref^s Ihc moveraenL 
Thus, in winking we may be conscious that the eyelid has 
closed, find at timea the movement may be eiecuted volim- 
tarily- But if a cindct or other irritating sabstimee enter 
the eye wo may bo wholly unablo to rcsiet the tendency to 
*hut the lids. On the othor hand, when we are absorbed in 
reiidmg- our eyelids Tiuiy close dozens of times in the reflex 
wny, without ou:- incoming in nny dolinite manner aware 
of the fnct. 

Variahility of Reflexes. — We liave already referred many 
timea to the (raL-ially) henxlitary nature of these reflect 
It remains to point out certain other atriking facte at 
thorn. In tlie firet place, they arc Bubjcct, like all organic 
activities, to the general principlea of developracnt. They 
appear from time tc tinie. as the nervous centres ripen, and 
are not all given eomplete ai birth. The more rudimentaj 
of tliL-m JLppear within the first few months. Sneezing^ 
coughing, hOil hiccougliing come within the first few da>-a, 
a rule. Winking comes somewhat later, generally from til 
seventh to the eleventh week. Walking, wiiich ia prinianh 
hused upon rcflcTitfi, does not ordicurily begin until thej 
twelfth to the eighteenth month or thercaboutaj and ia gt 
erally preteded by the creeping inovemcntR, which arc ptol 
ably partially reflex. Moreover, no oua of the rcdex acts ii 
Ot the outset, ao well cuordimitod ae it £peed[]^ beuomcfl- It 
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is clear that the Dervoiut machinery, like otiicr macJnnery, 
rct^uircs to be used sotnowhat before ite masiiouiti efficiency 
ia available. 

Furthermore, the reflexes vary at timea in respoDse to the 
general eonditions of the organism. They are not wholly 
dpppndent in their operation upon the presence of a atJmulns. 
Tlic diild, for example, wlien Bated, alop^ sucking. When 
one ifi aervoufily wrought up^ a slight noise, if unexpected, 
may result in a violent raoremeat; whereaa, if one had been 
agreeabty absorbed ia some occupation^ nu movement of any 
noticeable kind Tould have occurred. On the other hand, 
the esEentifllly mechanical nature of the reflex ia rendered 
obviouB by the impartial way in which such responses are 
often executed, regardless of the desirability of the act at 
the moment- A man wiflhcB his presence to lie unFiLserved 
when in a dangemus wltuation, and he miit^t upeJs select tliat 
oeraeion to be seized with an irrepressible paroxysm of eneez- 
ing. Again, although qdc is behind a strong screen, one 
^tili Gndg it impoasible to avoid winldng when any threat- 
ening object Ib seen approaching cIobg to the eyes. It ap- 
pears, therefore, that whereas the rcflexcE represent hered- 
itary modifications in the connections of seujiory-raotor 
activities^ — -vhieb are imdoiihtedly indispensable for the main- 
tenaiLCi? of organically iiJ^eful reaclioni*, — Ihey mRv at times, by 
rirtue of Uieir meiliiiuiial natun^, reai't ia injudicionii ways; 
and on the other hand, certain of them are unqucHtionahly 
open to modification, either through the direct control of 
con3cioueni>t;3, ae when one euccce{b in euppreefling a tend- 
ency to winkj of through the iudiroct eiFect of general organic 
conditions- It ia evident, therefore^ thnt reflexes repret=ent 
various d^rees nf plaalicitTj but this does not invalidflte the 
dot^ne that all nf them are hprediffiry in nature, and that 
on the whole they contribute distinctly fn the gereraJ ef- 
ficiency of those aclaptive reaclioua which the organiam 
makes ugvin it^ (surroundings- 



aSS 



FSVCnOLOGY 



InfltiiLotfli — Instructs have un origin imgue^ionably simi- 
lar to tliat of rertcscfl. Tlicy represent etruchirslly prc- 
fonncil patliwflj's in the ni^rvoua Bystoni, and etanJ funetioa- 
filly for effective inbcrit*!d coopiinntiona made in reaponBO to 
<»n\nroiimental doniondfi. It is, porhaps, imposeibli? to draw 
any nbsolutely sherp line belwi?en instincts end refleyi?^, 
although many prfnciplea of demarcation have been propi^seiL 
On the whol<?, thf mnst fertile nnd fiuggeatiie wtirking dis* 
tinctifn aeems to be foun<l in t\\p. presence or al>5cnce of some 
xelatively definite end dominating a eerics of act^. If the 
motor aetivity is simple, and la diKchar^fEd in response to 
some objectively present etininlus without conscious guid- 
ance, it will be eafe to call the avi a reflex. Moreover^ some 
retlex acts are easentidlly nneonseions, whereas instincts, in 
the highi^r animals pt all (»vent*^ sp]x^r always to involve 
cionseiousnesa. tnptim'tH flceordingly depend more largely 
than reflescs upon ilie opei'ations of the hi^^her brain centres. 
Jf the activity involvca a number of acta, each one of which, 
conuidercd aJngly and alone, Ib relatively imcleee, but all of 
Tpbieh token togi?thcr lead up to Aome adnptiva eons^ucnce, 
fiUch as the building of a ntst^ the feeding of yonng, etc., it 
Trill be aafe to caU the action instinctive, Th* diiTerenee 
thiM pointed out ia founded theoretically upon the nature of 
the fuiitliona subserved hy the two types of action, their 
relative immediacy, generality, etc It Kfmetime« reduces 
in practice to a mere difference apparently of rk'^ree, or com- 
pleiit>', and y-ill he found on. further exdmination to involre, 
generally at alt events, a diffprenee in the iatra-organie con- 
ditionw leading to tlio two forniG of reaction. It must be 
frankly confeaaed^ however, that many case& are discoverable 
in which all dietindbcB seem arbitrary and fictitious. Too 
much stress ahould not lie laid, therefore, upon the matter of 
nltimatc differences. It ie raibi*r upm the identity of serv- 
ice to the organiKm that the emphasis should fall, with t?ie 
ftdded recognition that eueh service may be rendered in 



REFLEX ACTION AND INSTINCT 



2S9 



thousands of wajs^ wlioae interrelalioiis maj well boffl± our 
clumey aad iU-mformcU nttenipta at cla^i licet ion. 

Hodifioations of ImtiiiotB. — Instincts rc&cmbLc r^floxus in 
tlic'if j^uiicT?ptiLiLl_y to modificationd thr^uph experienoGj and 
altio in their appefirance in connection with definite stages in 
the development of the nervous syHtem. EifperieD^^e operates 
in two opposite directions. If the first exprt'swian of an in- 
etioct cbamcea to he dJsastroug, and results in pain or fright, 
the inMintt may be cither temporariij, or permanently, 
inhibited. Thus, chicke, which possesB the instinctive tend- 
ency to peck at foodr are eaid to auppresfl this tendency when 
bad-taeting food is given them. On the other hand, if the 
instinctive action ia suecesefol and produces figreeahle organic 
reaiilta, it tends at once to become ingrained as a habit. In 
all {features whii^li p»»Besa even rudimi^tjtary fiirina of con- 
srioufl memory itu^tinL'ts miwt, Uierefure, fii>oeilily lose their 
original and wholly blind character. The tendenciee to in- 
fitinctive reactionfl must, in euch rreaturee, very early pet up 
organic reniinii^cencefl of tlie previous eonsoqucncea of tlieir 
indulgence f and these reminiscent traces muet lead either to 
inhibitory movements or to reaponaes of tht habit typ^*, in 
which the outcome must Iw in some vague way forecast. 

Suppression of InstijiDts. — TustinctB not only appear at 
deiinite points in the growth of the nervoua system, hut cer- 
tain of them may aleo atrophy and disappear, provided that 
at the crucial period the appri>priale conditiona are not at 
hand to call them out and ti.\ them as habits. JUuatrations 
of the periodie oature of developmeat in iiiBtincte are famihar 
to everyone. The puppy cannot ewim, the older dog can, 
Rnd he does it instinctively- The bird dispIavB no tendency 
to nest-buildjiig until a ttrtiiin maturity is attained, and 
iniitancea of a similar kind miglit be multiplied indeTiuitely, 
The ftbolliiuii of an Instinct lij failure to HTCure expression 
at the correct time is shown in the case of chickens, which 
tend at firat to follow any moving object. Ordinarily nature 
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providea, of course, tbut thi^ ohjcot elmll be the matcrnol hen. 
l( the opportunity to translate this instinct into a liabit is 
not affordedj the iiifitiact dies within a few daj'g, and there- 
aft**r comn^only connnt bo rpiMiiliHiiheil- 

loBtinct, Experience, and Eeasoo. — Tlie relativi^ly flexible 
and plastic nature of instincts which is suggested hy the 
foregoing observations finda additiona! confirmation in tbe 
innumerable indbinccH in ^'liidi intelligence, or uuespcctcvl 
and unusual cnvironmont, come in to exercise modi Ilea Li onsn 
la tho (-arlier vit'w*^ of in^linct we ahvflvB Jind it coEtraHted 
with i'Gaty>n, ag though tbt two were Tadically distinct. The 
keener insight of cur owd time shows us that although reaaon 
represents the Individual's coiitrihntiun to liis own fate in 
terms of his own e^tperience, while instinct represents the 
contribution of racial osperknce, t)"e attnal operation of the 
two factoid often dii^piavfl mojjt intimate iulcrrclations, 
Thie is peculiarly true of all tbe higher animalSj and 
especially man. Indeed, the great diffieultj in studying in- 
Btinct in human belnga is due to the faet that intelligence 
iniJiiediHtely mniiis in to transrorm the rative nactitms in 
aeeordance witli the dictates oE the individuara perranal 
experience. 

Even in the lower animala, however, individual experience 
exerciBCB a guiding influence ovoT the particular forma of 
inatiuctive expresfiion, although in many of these onevii wo 
must speak very eonf^ervatirely as to the manner and measure 
in whieh consciousness partieipates. Whatever the explan- 
ation of the miifli/jt vprrandi, thrre can be ro doubt that Uirds 
ajid Inserts aueh a^ bees and waspa and ants often modify 
their instinctive methods of neat-building in a most remark- 
able manner wben the exigencies of local conditionn require 
Buch modilication. On the other hand, iHBtinets are often 
carried out in a bungling fashion, and in the face of dreams 
Btaneea clearly fatal to their eueecesful iasue. The well- 
known disposition of certain dogs and Kquinela to attempt. 
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vith etaborftte t-fforta at digging, the burying of their bone« 
or nuts wh<?n conL'med upon hard board iloora illustrates 
the oi-casional fuUlitj of irrt'pr(?f*ible iustliK'te. The dtta- 
siral obtiervationa of the Peckliama upon bees and waspa afford 
striking innlaifcce* of in^incta mifidirectcd at eoine crucial 
momeiit. They report, for iustance, that wasps frequently 
prepare a nest ciLrofully for the reception of the food Btoro 
and then seal it up cuipty. 

Tlie obyious iinplieation of auch observaUons h that we 
have to do in the phouomena of instinct, as those appear in the 
eeverel genera and spetiiiR of the organic kic^^lom, with an 
OTerwhi'lming varietj of reactions, all of whifh evidently 
emanate from the same typt" of ancestral source; hut with 
indetinite and unpredietable susceptibility to mod ill cations 
from cnviromng conditiontt, and vith an equally imocrtain 
fiubmietiion to oodhcious guidance. In ko highly evolvad a 
nervous ayfttem ae that poaaessed by the humfin Iwing we may 
naturully anticipate a very considerable nunibcr of these 
ariL-estr;il leiidendes, and we must also expect to find them 
verj promptlj^ Bubmcrgcd in motor activities under the con- 
trol of conacioueness. These e^ipectationB seem to be fully 
realised by the actufll facts. 

Origin of InitinoU. — Although everyone is c^ecd that 
inatiULU are racial habits transmitted by heredHy to the 
particular individiml^ there has been wide difference of 
opiuiou regarding the precise manner in which they origin- 
ally heeante establ isheil. The questiana here at issiiH are 
clearly in large part biological in nature, and this is. ther&* 
fore, evidently the reason why we find that the authoritative 
nanica connected with the conspicuous theorica are chiefly those 
of great naturali^tfi. Two fundameotallj opposing vicwa have 
until recently hehl the Bold. Onu ie commonly known as the 
thwry of lapsed intelligence. The American liolof:ri*^t, Uopo, 
was an eminent defender of this view, which reganls in- 
stincts as orgflDieaJly fiii?d hahTts which were originally in- 
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telHgent adaptive ects pnrtafdng of the general chftraf^ler of 
Tolitif>o, Wundt has been a distingQisiu^iI adJiereot of tliis 
vit-w HiTiong [tejyc^liologi^tft. The serond Uieory is known fts 
the reOeji theory, und its IiBsal contention is that instmcttt 
are dimply accmnukted reflex adjustments, explicable in 
their survival by the general principle of natural eelectioo, 
which teade to weed out accumulations, however acquired, 
which arc not preservative in their affect. Spencer and Weie- 
mmn arc rej>rceeiitative adherents of two sut>-form9 of this 
theory. 

The first theory has been eritirjRed as making too great *1^ 
mands on our LTudulitj conccrniug the amuunt of intelli- 
gence displayed by primitive forms of consciousness, and alao 
on the score of defective evidence for the transmisHioo of 
acquired charactcristi<-fl. T>ic second thoory hae been held 
irulnerable in its jnability to ejfplain how groups of reEez 
niorements could have been slowly built up, when only tlie 
final sti'p in the procf.'sa rfndt'n.Hl the cliJiir really useful. A 
recent nioditiL-atiou of thewe views, for which J, M, BbMwid 
(stands sponsor among psychologists, is kno^n as the theory 
of organic selection. 

Theory of Organic Selection.— The crucial point in thia 
theory is tiio supposition that even tentotivo and imperfect 
accommodation, with or ■without conscious directloOj may 
serve to preEerve the life of a spmes during the critical 
period vlien the irstinet in its entirety is forming, and thua 
give it opprirt. unity to heconio penuHUently unbcdded in the 
firganiam as both a structural and functional attribute. 
Whether this viev succeeds in weothering the storms of crit- 
icism or not, it is at least a highly jngen:oUi^ and auggcstive 
modification of the two previously extant riewa. It ^oema 
to contain what was most si^TiJiicant in l>oth, while avoiding 
the more ohvioua pitfalls belonging to each. It gives scope 
for the play of intelligence in assisting in the formation of 
useful reactions, without going to the lodefensihle ej:treme of 



REFLEX ACTION AND INSTINCT 



293 



eseuming' that dl valuable coord inatiL^nB have had auch in- 
teUigent origm. On the other hand, it olTcrH a practicable 
hypothesis as to the manoer in which movements of eaaentially 
reflex character may liave been become chained together in 
instinctive reactions. 

Fnnotion of Inatlnot, — Despite the differences whioh have 
{^haractcriGOd the opinions af tht; ino^t acutr biologists ae 
to the origin of intttirets, there is no divergence of opinion 
an to their function. They represent, by common consent, 
those fonni* of rcartiiui u|>on the environment which the race 
has Found most elTective in maintaining itseU against the 
rigoura of climate aucl gi-o^aphical habitat, and againflt the 
fl6tmi]lta of various forms of animal life. So far, therefore^ as 
WD may iind traces of true ioBtinpta in human beings, we may 
know that ^'e are eonfronti?d with tendenciea which represent 
recial eKperieneee, with reactions which CYpress the pressure 
of untold ages of men engaged in the struggle for existence- 
It fthould, in the light oP Aurh etin si derations, afTori! uh no 
a&ttinisbineEt to find tbat some reactions have been preserved, 
which are either usclcaa at present or even aomcwhat poai- 
tivcly diaadviintapeoiiSH Moreover, remembering the complex 
eondttione of our organic atruoture^ we may well espoct that 
certain of tliese instinctive reactions may podsetti^ their chief 
value and signi ficnnee in the inirs-i^rgHoie phyi^iologfeal 
changes which they hriiig ahinit, rather than in miivementH 
primarily affectiug objects in the environmeut. Both these 
anticipationB vtc ^hall find falfiUcd, 



CEAPTEB XVI 
THE IMPORTANT HUMAN fflSTraOTS 

The Distinction Between Native and Acquired Forma of 
Reaction.- — AVi- fiinn.* iinw tn (iKJiiriint" t.ht' gpQtTjil scope and 
HmnichT a! hiuunn in>;tin(ln, ami we ars at once coDfrunUnl 
witli ilie conerete d ifliciiltieH jjreviouslj mentioned, i. c.^ the 
difficulty of distingiii filing tlie genuinely instinctive and 
hcrcditflry rcac'tions fnun the merely liabitujil, or from tJie 
acquired. Fortunately, there arc eortain ^e&t boeal ia- 
fitinttive flctiA'ities which we find nppcarin;^ in childreo lonp 
beforti they fiare hjid siifficient oxperiecee to <'nable them to 
execute auch reactions on the basis of voHtioii; and, further- 
more, thtre la a eonj^iilcntble g^roup of nfletJons which all of 
us manifest that appeal to us when our atteution is calle<l to 
the matter a» being native and untutored^ as all but whollj 
devoid of purpo&cful conacious guidance. With these as a 
cine wc may at least make a beginning in nur catalogue, aud 
from their attalyflia secure hints aa to other similar instiiictive 
traits. 

In all prri[»er]y eonstituted babies anger and fear are in 
evidence, with tlieir appropriate motor eipreeftionSj long b^ 
fnre tiperiencc has afforded nppyrtuuity to observe and 
copy these reactiona in othen?. They are, therefore* tmques- 
tionably native, it may, howcTer, be said, that these are 
emotional proecBses, and not inptinctB. Half of this 
contention is true and half ifl false. Anger and fear are 
iDstiucts, and they are also emotions. Each involvee a 
aeries of HoiiicwJiat plaburate organic aetivitiea, aad these 
are all of t-he unpremeditated hereditary l^pe- Thej poft* 
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Bess, hoverer, in adJitJon tc tlic&e motor charactcri sties 
perfectly definite consciouH concomitants, and to ttic con- 
scious part cf the whole proccsa wo commonly give the 
name emotion. We ^liall rotum to a (detailed congidoration 
of emotiona in the nost chapter. Meantime, we find that in 
anger tbo browji are wrinkled, the face ordinarily crimson, the 
Vt'iiin gorged ami promim-iit, tJie nostrilf* dJlalt^d, the lips 
rJTiLwn liafk and the tteth set, the hands cleueheil, tiie body 
teHEe, and tho voice liarsh. In extreme fear we meet with 
pallor and tremHing, spasm of the heart, diarrhcea, the ap- 
peflrflQce of gooi^e-ftciili, cold sweat, briatliug of the hair, dry- 
ness of Uie mouth, choking, paralysie of the voice, or hoarse 
Bcreaniin^r, tf^gether with tendencies to fiipht, coupled with a 
fwling of weakness. These reactions are called out precieely 
SB the instinctive reactions in animals, v e,, hy the prraence 
of appropriate stimuli. So for as consciousnrss is involvcfl in 
them, the striking thing it^ tho headlong fiishion in which we 
find oursclvef^ plunged into a vortex of intense impulsive 
feeling, compelling us to acts the eonecqucnces of which, in 
their lirst expreesiona, anyhow, are wholly unforeseen. 

Utility of Inatinctive Beac lions. —The utility- of anch ex- 
prcfefeions may well urouse oiie'^ curioaity. In the ease of 
anMji^r simie nf tlie nmvcmeiits evidenlly have a "nse" value, 
pn^vided actiml combat i^ neceasary or dcfiirable. But the 
trembling of fear, whatever may be said of the tendencies 
to fliglit, 16 a t|uefitionable organic asi*ct for an individual 
wishing to react moet effectively upon menacing Burround- 
inga. It must he admitted frankly that some of the motor 
TCBpongea dit^playcd in emotional and instinctive discharges 
are unintelligible at present from the i^trinclpoint of utihty. 
The attenipl hHs often been made to refer the preserva- 
tion of sneh acts as have uo obvious value for the con- 
quest of tiie euvirouinent, and even, pfn'bapa, a deli^terionii 
influiuict upon thij^ task, to tlieir pkyslohgitol usefulness in 
lefitoring disturbed organic conditions. Thua, the gorging uf 
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the Llood vcssets in anger, the 8ct-retion of tears in grief, Hie 
laughter in responee to wit nnd humour, have Hometimee been 
held to assist in relieving the abnonnal circulatory conditioiu 
in the brain &ci up hy th? f^cvcrol emotional cxpH^riences. Of 
auch explanations one can only cay that they Ber?e, at lojk&i 
tGnipomril>% decently to clonk our ignorance. Nevertheless, 
there seems to be Jii the iiR'antime no hesitation in any im- 
portant t^uarter in at'cepiing the general hypothesis already 
nienlianeil, Uiat tlieae radal habits vhtch we ileeignatc emo- 
tiona and inatinct^i represent typpt^ of reaction which were 
useful lit sojne time in the past history of the race, however 
probknmlical their iiMofulnesj; may Ix- at preEcct. 

Genetic Interrelationa of Initinota. — I'lie preciee order 
ID which the ^-at mass of instincts make tbdr debut is A 
diHlciilt problem, and one for wltich it ie, perhaps, not al- 
together prolll^jljle tn imdcrtake a *ioliitbD. It Keems proV 
able that rudimentary forms of meet of the inatincts are 
encountereil at a %ery early date, wlien'fifl the occasion for 
the cxprcA^ion of the uiaturcd reaction iimy be long post' 
poned. Ribot hoe made it clear that in general those ior 
etinctivo octivllit's, Bueh us fear ami anger, which have to 
do most itiuiK'il lately with the main ten a nee of the physiulugi- 
ca) orgnuihin, and to which he given the name of ''egoli^Lical 
emotioDH," are the first {x> appear in infancy and the lust to 
disappear in old n^r or l>efore tiic rava^s of mental disease. 
The more altrui^tie emotions and inj^tinete are for the moot 
part found in a developed condition much later. Tliua, ayin- 
patliy, in uni.>|Hivocal form, nnvbow, occurs only witli some 
eonaiderable mental developments Indeed, it has eometimee 
been queetionei] whether Bympalhy is truly initinelive ai all, 
whether it does not rather rellect tbe c«inclufii<ius of intelli- 
gent consideration. But on the whole there tteema no good 
reason lo eavit at tbe evidences of its native character, es- 
pecially SA we can diaccni its see-mi ng preaenee in 
animala. 
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liat of Homftn Instincts* — Waiving, then, the qucfitbci 

of the order of appearance, ire find the generally recognised 
instincts in man to be as follows: Fear, an^er, ahynees. 
corioBity, flfftttion, sc.\i;al love, jefllouey and envy, rivalry. 
sociability, sympathy, niodesty { ?), play, imitation, constmc' 
tivenesB, secrdivfnp.nn, nnd aequiiiitivenesa. 

Many autlLoritit^ would add haoting to this list, and it 
muat be admitted that in many rac-efl, and in many indlrid- 
Dols of all races, it gives strong indicaliong of a funda- 
mentally inatinrtive naturi?. It ia, however, eo honeycombed 
with the effects of eipcrienee, and 90 irregular in ita ap- 
pearance, that it may fairly be given a position among the 
digit) t^grating inalincts. Walking and talking utI' also in- 
eluded by many writers. Whether they shall be counted in 
or not Is, aa we have already uLfienred^ tiimply a question of 
claaBificatioa. We may cbII them either chained rcfleies or 
imtiDctd, according to tlie criterion which wc adopt for one 
diviaions- James boa added dennlmess to his list, and there 
are eome facts which point t<J the corrcctne^ of this view, 
both in its application to m^n and to animals. Bnt it U at 
beat a very iiupiTfert and erratic traitj as any mnther of 
nonaal children can testify, and we may oin[t it in con- 
nderation of the necessary brevity of our discuE^ion. We 
ah all similarly forego any description of Eympathy and 
modesty. 

A pemeol of onr list brm^ at once to notice the union of 
instinct and emotion. A part of the terms apply primarily 
to actSj and so connect themsclvefl with the eoramon implica- 
tion of the term inatinet; whereaa the other part fioggosts 
much more immediately the conacious feelings charaeterislie 
of the several forma uf emotionaJ eaperience. Imitation, 
play, and conatiiictivenesa tie examplea of ihe first kind of 
term; ft^r, anger, and jealousy illustrate the second, A few 
comments upon each of the instincts mentioned may serve to 
emphafiise helpfully the typical conditions under vhich they 
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appear, and the wholly nnive, untnloted nature t>f the motor 
reactions wliicb they manifet. 

rear* — We havo alroaily eaffieiently deecribed the tnotor 
phonoToena in the case of fear, and it eurelj requltee no ad.- 
ditional ar^inent to convicee oae of their native and un- 
Boptifsticiited clmrHcter- 'It only rpmaina to notice that in 
little children, despite some irregularity in different indi- 
vidualp, thp iiormHl proAocativep are rejireaented hj strange 
objectsj frequently by fux, by fltrange places, and especially by 
strange people, by being left alone, by darkness, and even 
occafiionally bv blnck objeetfi ; and by doisps, partitnilarly if 
very loud and unfamiliar. In Jater life, in addition to the 
fear which arise* from the presence of actually dangerous situ- 
Htioas, Biieh an tlie meuacf af a great condagtatiai], many per* 
stina are seized with di/-/-inefls and a mniv tir less sciiU' terror 
upon £ndiiig themselves on a very high place, cTcn though 
the pOBwbility of falling over is efficiently precluded by rail- 
ings, etc. Otlicra are fri^htcuL^d by anytliiDg which verges 
upon the supernatural. Even tfie cold-blooded materialist of 
pohte Jietion (celi^ hiw iiuflenti mental blood curdle just a bit at 
the rehearsal of a thrilling ghodt utory, uud only the possessor 
of praetieefl nerves can be atone on a dark eight id a cemetery, 
or a thick wood, without eoine "ereepiaess" of tlie hair and 
nkitL 

All of us are likely to find that in the midet of a violent 
tempest, whether on land or sea, ilie howling of the wind is a 
distinct source of incutai ausict^ quite disproportionate to our 
fiob^r, intellc>ctual apprehent;ion of its real danger. All these 
things take hold of our racial instiocti^- and however rigorously 
our individual experieuee attempts through jta cortical ma- 
chinery to put a veto on such noneense, our lower brain 
centres refuse to abaudou their world-old habits, and accord- 
ingly we fiud that our hearts are heating wildly, our breathing 
coming in gulp**^ our limbs trenibling, the while we look on, 
mortiiied at the weakness we eannut control. 
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Anger, — Anger has sevcra] different foniis and tlie moat 
carii'd provocaLivM. We are irritated by the tdrelesa piano 
next door, exasperated liy the teasing child, hurt and resed 
by the social snub, angrj at the open insult^ and perhaps 
moved to enduring hatred by the obnoiioixa and nnacnipulous 
cnemj. There is a common emotional vein running through 
all these conditions however much the partieuler momentary 
exprefieion may vary> Poeeibly reeeutraect is thg beet rmme 
wherowitli to label tliis common factor. The instinctive na- 
ture of the motor reactions t^^uirea no further demouiitra'- 
tion than is furnished by tiie flight of any little child enjojdng 
a tantrum. The esijlieilly pugnauioua element 16, under 
ei vilified flurroundingfi, inconspicuous after childhood is 
passed, despite the tremendous virili^' it displays if the curb 
be once Blackened, The evolution of the race has been notori- 
ously sanguinary, and we should feel no eurprise, however 
mueh of disguat and regret we may entertain, that under the 
eieitement i>f nctiial eombat tlie old brute should display the 
cloven \virtf. The ilev^lopiiient of *j-ffl]lecl eivilfsed eodes of 
war affords interesting iastancea of the effort rational man 
makes to clothe with decency the shame of his own brutish- 
ness. According to the code, women and children may not 
be filaughterod, but it is oc^eaaionally lawful to deEpoil them of 
th<?ir flocks and herds, to lay waate their grain^ and even to 
burn the roofs above their leada. 

Shyness and Sociability. — The antagonietie inatincts to 
whii^h we have givi-n lite names ahyni-SR and sociabillly, not 
only appear a^ genuine hereditary impulse* in littie children, 
bnt they alao iight, in the ca^ of many pereone, a lifelong bat- 
tle for supremacy over the individual's habits. Sociability la 
fiiniply an expression of the es3cntially gregarious nature of 
man. Some men eeeni destined for membership in a very 
small htrd^ — two or three at morit^— others find their most 
natural eurrou nil tugs amid large numbera. But the man op 
child who in one Icnn or another does not natively crave 
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eompftnionsbip, eympathy, admirution, and confti]<?nce from 
othors {& Pfweiitiully iiiBHru*, Macj turu from life and euch 
conjpanions n^ they L'lwnt;*' to liave nttracled with horror and 
<li9gi»*it| seeVing In God or in Rome Jrleal of tlidr awn imag- 
ination a companioiiEliip wliitli bWI be f^t and Batisfviog. 
But what ifl fiuch a turmng otlii^r than the most pathetic ap- 
peal for true cojiimdasliip, for a reel gocietj confornmblc with 
the docpCRt ncodp of the eoul? No^ sociability, under what- 
ever limitations, ia ao eipression of the very essence cf hu- 
manity, and every h'ttle child evineea it hy sliunmug solitude. 

What oflf^ii pas!4(w witli ehildrco for a love of Bolitnde 19 
really more truly referflhlt to the operation of the contrary 
instini't of shyness. In the very nature of tbe case the two 
impnl&ea muat always fiave !>cea in unstable cquilibriura ao 
long OS the drama of huETkan life ho^ Llou upon the boards. 
A certain moflKuro of sufipieion toward the aetion and piir- 
poaea of other? mu&t always have been a condition of avoiding 
harm and imposition. On the other haad, the race itA funda- 
mentally gregarious, anrl all its grealest achievemeol-s have 
come about through foojjerative undertakings in which the 
eoliclarity of the social etrudure hoe been a tine qua non. 
Tlie tcneion between these two inatincte, which we often find 
exiaticg in ourBelvce, ia no mere idiosyncrasy of our own 
purely pcrHonal organisation. It is rather a repltea in oa of 
a corfiiet wlifch has been a part of the experience of every 
^nne Immaii iM^ing that ever lived^ 

Sociability fimls everywbere its natural etpresslon in smil- 
ing and in bodily attitudes, or gestures, which are, perhape^ 
Ijeet described as obviously non-pugnacious. The secondary 
gestures, apart from amiling and laughing, are tlirough Jmita- 
tion early overlaid with the conventional ceremonmla of dif- 
ferent races and peoples. But 10 babies we find general ex- 
tensor movements of reaebing and stretching out of the amis, 
with eyea wide open and gaie fixed, head erect, and often 
nodding. In shyne«n the precise reverse is encountered. The 
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cyea ore aTcrted, the handa and arms held close to the body, 
the whole attitude being one of retreat. In older children 
and aduJtd bluEhing and ^tamuiDring, or even epoechlcs^neas, 
are common concomitantH. Strangers and persons feared or 
venerated are the normal udmulnnts to shyness. In both 
kioJs of reaction the movements are observed Ijefore then? 
can be any question of conflcious imitation- They arc aecord- 
ingly of iindoalitedly instinctive nature. The great difficulty 
many persona experience in inhibiting the cxpresaioiiB of ahy- 
C€se al^o points to a dimiiar conchiaion. 

A epecial forai of the generic tendency to sociability la 
found in ehildiah affeetion for parent or nurse, and in UiQ 
tender fetlings in general which we cherish toward thuee of 
whom we are fond. It Unda its overt manifestation in facial 
GJLpresEJon, in modulation of voice, and in carcHsing ^e^turea 
in general. The instinct ia epoedilj veiled by experiential 
influences, but it gives every internal evidence of realing upon 
B native impulse, and its motor indices apparently require no 
artificial training. In childhood its eommoQ stimulue is 
found in persons upon whom wo are dependent for our daily 
eare. It may even extend in a somewhat imperioiiB fashion 
to toys and other ])i:i8Ht;»8ionfi intimately associated with child- 
ish coamology. Id mature life it« atlmulus it^ extremely coni'* 
plex, and baffles brevity of description. In general, it estenda 
to all persons and poaaessiona that we cherish aa in ^me ^rt 
a part of ourwlves. 

Cariosity and Secretivencii.^Cnnoeity and secretivenesa 
ore in a measure antiihetie iiiipulaes, like shyness and soci' 
ability; they vary immensely in different individnals, 
but- bear, whenever met with^ urnnistakable traces of an 
instinetive origin. Animals alTord us abiiailant instances 
of curiosity, and many methode of hunting sre designed to 
take advantage of this tendency. Taken broadly, curiosity ta 
Bimply another name for interest. In its eimpk^t and 
moat immediate form it ia represented in the vertiginoua 
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faacination which norelty of any kind nt tiraoa ]>oa80Asn 
for ua. The chUd must prj about until he haa fathomed 
the deptJis of jour preocc-upation. If naked why he wishes to 
know whflt ynu are ahout, he could give you no ratiDnal 
annwer, even if he would. He wimply knows that he must 
find out what you are doing. That h his feeling, and to ask 
for any dcopcr rcaflon is itself unreasonable. The ataid busi- 
ness man who allows liimself to be lured ecroea the street of a 
Bummer evoning by the flarinp torch of the street fakir has no 
roputablo account to olTer of hi^ procedure. Time ont of 
mind he has yielded to tho same fascinating bait^ always to 
find the same old bogus g'dd watohes, tho saine improbable 
jewelry, the same uaustJDua medirinoi, [Wfisiug out into the 
capacioufi maw of the great gullible public. Curiosity is tlie 
racial instioct to whidi our sedate citiiea is yielding, and that 
is ail there h to the mctter. In this simple form the motur 
espreeeion ia found in the alert and wido-opeu cyea, the parted 
lipa, the attentive ear» the general attitude of readiness to 
reaot to any lead. In ita more intellectual phasej^ we shall 
consider it under the head of iuterest in a later chapter. 

Secretiveness will by many readers be iJiought unwar- 
rantedJy introduced as an iastinct. It is not Ufeually of suf- 
ficient consequence to justify any extended defence of itB 
instinctive nature. But aa a Bpcseial fonn of shyness, at least, 
it deaervea a word. It seems to be a derelopmcnt of those 
inetinets among animals which lead them to render them- 
selves as inconspicuous as possible. Certain ineeete and birds 
frequent haunts in winch the feurroundingn^ whether vegeta- 
tion or earth, are of a colour similar to tfjeir own. In a 
corresponding fashion many periM>nfl feel an ineradicable, im- 
pulse to eooceal their plana, their aetiona, and their cboracter 
bcbind a screen of non-coramittal ailencc and reserve. The 
impulEO has no necessary connection with the preservation of 
a ccnsciouflly defined personal dignity. It extends quite aa 
forcefully to the euppreeaion of all publicity touching the 
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trivial as it doea to tbe cocccGlment of the momentoiia, 
Tnciturnity ia ite commoDcat espreaeion— if this formulation 
be not itaclf a paradox, Ita irrational impuleivo character is 
the mark which etanips it instiuclira, jVIanj of ua are at 
times e€cretive of fixed and conBcioualy recognised desigrL 
But tilt- sort of thing of wliic'!i wi? are here ftpeiikiiig is tetii- 
peraniental and iiuiy be felt in the absent'e of all explicit 
justjilcation. 

Aoquisitivenco.— Tbe instinct irhicU ve have called ao 
quisilivcne/^a Bpp<?iiT3 chGiaelt^on-wisc in many colours and 
under rariona conditions. Ab a primitive Gxproseion of the 
reoogtiition of personal propert>' it h one of the earlioet and 
most tempohtuoua of innate reactione. It commonly gots a 
bad nartie at thia time, and is often ■andiscriminatingly en- 
titled eclfifthneas. Certainly the di**liiKti("n ber^vpn mr-um 
and iuiiui i& one for wltich cTcry child bt'traya n remarkable 
prectxiity, although tbe precocity is commonly much more 
evident In tho emphasising of mcuro than in the rccoffnilion 
of tuom. Bat however pcrrertcd tho moral perept'ctive, the 
thing is thoTo in tho form of an impuldo to get hold of, and 
keep, and guard, something — 'an]tthing. The partii'iifar oh- 
jeeis which call it out art altngcthcr incidental to the mo- 
mentary surroundings and to the age of tlie epccial iiulividual. 
With boys in the " marble age " " glafisies " and " alleys " are 
the recipitiits of the jiui^&ion. A little lattr it may be rjlbona 
bcatowed by, or purloined from, the young ladica of the hoar; 
presently it is stockn and bonde nnd real tBtate. Now these 
things are many of them sought for ulterior ends eonscioualv 
apprehended. But through the whole drama runs the in- 
stinctive thn?ad, the inipidse to acquinitinn, bfndlng the whole 
together into a vital laie of huinan iii:piilse striving after 
gratification. So far as it can be said to poiwcHS relatively 
fiscd motor ciprteeiifna, they are to he found in the elaho- 
rations of the infantile reaching and gra^ping, with the facial 
eipressioQ of alert, teuee interest^ and tbe intro-organic dis- 
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turbancee wliich gGnerally nwompanv such excitement. The 
ilEpuIse taki^s its origin, however, frcm so nianj forms of 
BtiinuktioiLs tlmt n perfectly fixed aud inlieiiiile motor iniH- 
eation of it Is hordly lo be espected. 

Eiralry. — CJoBely connected with acquiBitiveneas is tlie 
infltinct of rivalry, or eniulation. It is intimately allied to 
play and imitation in its origin, and it ca^iiy ruBs to osocea 
in anger, hate, joalousy, and envy. Its btiraulus is apparently 
found in the successful achicvementfi of anyone coming ■within 
our own social circle, by virtue of which we are likdy to be 
relegated to inferior pofiitiona. If one happcjiH to h?. a bank 
clerk one fct'ls uo rivalry instigated by the promotion of the 
janitor, but the adrsncement of one'e felloir clerk U quite an- 
other matter. 

The srunll boy views with unmised admiration the akiU of 
the professional ball-player, but the performances of his rival 
for a plfloc on the school nine stir his blood in quite a dilfer&nl 
way. So far as tuiieerns the vcluiilnry muscles, the expre»- 
eion of thia impulpe has about it hardly anytliiug flieil save 
the vigour and energy which go into their use when stung by 
the prick of rivaln\ 

Ab we intimated a few lines above, emulation is readily 
tranafonnod into anger, ond this fact points to a kinahip 
which haa undoubtedly in the history of ratiol evolution been 
most signidcsnt. Amojig the lower animals fighting is a 
constant nud fundamentai factor in life history. Under the 
arielloniling comliLionfi of eivJliaatiop mankind has maiinged 
in large measure either to eliminate this element from human 
life or «) to diaugo its c<jtiiplexioa as to ehade ita more 
brutal ffaturcs, and lo tubi^Litute for bloodshcil and carnage 
the fetorvatioa and bankruptcy which emanates from unsuc- 
cessful competition. In bo far, therefore, as rivalry rei^re- 
Bents the survival in modern life of the old fighting propf^usi- 
Uea, we must look in it for the vestigial evidences of tuimdt 
and cscitcmcnt, of emotional teneion, which have always char- 
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urtcnaed the struggle for esiatence. NeeiJIcBfl to bb,j, we find 
them in abuD<ianco, and heuce it is Ih&t cmulntion eo eaaily 
leaile to the more unworthy instiiictiro eipressione; hence it 
16 that so much o£ niorjil dignity attaches to him who cnn feel 
and cherish rivalry without sacrificing his highest ethical 
idealfi of integrity and respect fur otitere. 

Je&loua^ euid Envy. — Viewed merely aa natural impulaea, 
■jeaJonsy and envy are suffidenily alike to render a aeparate 
mention of each unnectsflar)'. Envy is generally appli&l to 
our coTctouenesa of the prosperity or poaseaaionB of othcre. 
Thia eovctousncBB is often ac<-'ompanied, as in jealouey, by 
more or Iqh^ maliguitj'. Jealousy we commonly apply to a 
similar feeling toward perKona who are our supp<ihuij rivals, 
whether actually *§ueceHsful or aiinply feared. Both auimola 
and little c-hildren manifest jealousy, and no out can question 
that tlie depth of the feeling, together with thcae facte, points 
to its springing from a racially hereditary source, It* char- 
acteristic ejpresfii'jna arc eimilar to those of anger and hatred, 
hut commouly occur in milder form. 

Seiual Instincts. — Among the most imperious of our im- 
pulses are undoubtedly thof*B connected with sei. The 
appraacli to sexual juuturity is usually atteuded by very deep- 
seated organic changea, and these arc reflected In a marked 
development of Ihc whole emotional nntuie. It ia in thia 
fact that we find an csplanation of the dctinite bent which 
ifi often imparted to character at this tiniCj leading in certam 
instances lo a life-long devotion to ideals which are lofty and 
habits which are pure, and in other instances to perversion 
and debaficment of the entire moral nature. Thia is the great 
formative period^ the slorm and str^s period, of the moral 
life. The delineation of the basal Facts in the Lirth and de- 
relopment of love between tlie se^es lias been accoraplinhed so 
perfectly in the great poems and tales of passion as to render 
futile and superfluous any guch brief outiine as woidd be 
poasible Lert. 
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Parental Love, — Parectjil love is a far stronger impulse to 
tlie mother ihan in tin: fatlicr, ae & rule. It ia unqin'stionaUy 
inatintinc in the mother, ia ^iven most lavialily during the 
iiifaiic;y and childhood of the offspring, but ccniToonJy rcumiiia 
to the end one of the majestic forcoe in the history of hiunan- 
it)'. Its eipressiona an- piirtly thosti of oaruasing tonik'rn<*S3 
and partly those of prolectiou afid presdent regard for the 
nredfi of the child. 

Play, — We come novr to speak of the three inetioctfi re- 
maining upon our list, i. e.^ play, imitation, and confltructive- 
ncas, T)icy ore by no means syontivmoiH, hot their (connec- 
tion ia eo intimate, and their eij^nificJiDtt' for the development 
of the child eo einiilar and tm important, that we shall conuidcT 
them together, ami at aoine length. 

In little cliildren the impiiUe to play ib practically idonticiU 
with, tlie impulne to nee the voluntary must^IeR, Indeed, the 
tleCniriun of play wliieli enjoys widest currency nt the prescEt 
moment identifies it with the free, pleasurable, and apon- 
tuieou» activity of the voluntary mnaelcd. For all periods 
flftcr thofle of early childhood, say subsequent to twven i;i?flre 
of age, there is an increasing difipoeilion to contrast play with 
work, and to ascribe to the formw a certain lack of serious- 
ness. But iTith little children thia lack of gerioiiJ^ncsa pxist^ 
only for tlie sophisticated onlooker To tlie child himself his 
playing is the "real thing." It has all the seriou^ncsfi which 
the child is able to reflect in hie nctivitics at the time. 

The tv^'O most important theories regarding; play arc, per- 
haps, those Advocated lespectively by Spencer and Grooa. 
Tlie forracr regards play as representing a discharge of eiir- 
plus organic energy. The latter considers it as an impul- 
sive function Bcrving to call into being thoec aelivitirs which 
presently are to be required in the strenuous conflicts of life. 
Play baK Hi; hicdogical signifieaiitCj therefore, in thi- discipfino 
which it affords. So far from finding it nocessarj' to elioost* 
cne or the other of these theories, rcflecUon euggeste that they 
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aro entirely reconciUUle anil distiurtly ftiij^pV-iiu'iitiiry to fin(j 
another. It mny be that tte impulse to play has its racial 
signiiicftnce in tlie opportunity vliich it affords for the exer- 
cise of those forme of coordinated mo\cmcnt which adult life 
dcnmnde. It may, indeed, o^o its preservation in hereditary 
form t" jiiet this circumetajice. And it may^ nererthelese, be 
also true that in its ejqiression at any specilio time the im- 
pulse really repro^ierits the tapping of resenoire of Kurpluft 
energy. Theae alternaiivea seem altngether probable, and 
they serve to conneet the obvious present vitality and utility 
of the play impiiltie with adequate genetic and historical 
causes. 

Imitation. — As the play impulse actually ie obeervGd in its 
d"?volopiaent. it <*ar]y takes on certain imitative characteririties, 
and at a slightly later date, perhaps, gives evidence of deserv- 
ing the name eonntrudive. As Id the ease of play, ve must 
diHtingiiij^h rtevLTfll stages or phases in the iniitative reiictioiifl. 
There is without much question a purely instinctive form of 
imitatioQ io which» without any necessary cncfccious purpose 
to iioitate, acta of others are repeated as accurately Qs poasible. 
This ie canfipieuoTialy true of the cftrlier speech activities, in 
which the seceationa of the vocal sounds made by others aeptn 
tn flificharge imme*liately, in an almost reflex manner, in ar- 
ticulaiory reactions more or less closely resembling the stima- 
lus. At a later period, however, there ifi a definitely eouBcioiis 
purpose to repeat sounds, and this kind of conscious Imitation 
choractcriaes a large part of the educational proceaa in young 
children. Indeed, the only propriety in nientioning it in this 
chapter, so explicitly volitional le it, arii^ee, fir:ft, from its 
uou of a compeiiing fascination for tho minds of all 
BorniAl children, Jind, soeond, from its striking eimilarilv to 
the genuinely instluctive form mentioned above. The narno 
'* suggestive imitation ^' has been given to such acts as appear 
imitativp to an observer but aro not necessarily felt to be so 
by the imitator, A reeruflescenee of the more purely in- 



3o8 



PSVCHOLOGY 



GtiuctivG type is exhibittMl in tho [oka ot mjlivitlnal initiatite 
and inhibition in thp cbw of mnh arti*ni iin^l thp movement «f 
crowda, where one falls in, almost uniiware, with the purpoaet 
azid ImpolfeB of the m&se. '^Pla&tio imit&tioti'' has been 
fiuggcstcii as a di^tinguitihing name for thia claims of casce. 

Coutmotiveneu. — In childhood conBtructivoneas is hardly 
more than a oonvonient term to ep<?f;ify ono of the aepecte of 
play. Children iklight in the making of thingp out of di«r 
toys, and this may properly be ealled constrnctivenesa, even 
in those cases where a carping parental economy might de- 
Bcrilie the impulne as one of dostmdivencfis. Pulling a 
feathered uster to pieces to nmke a narsery Indian may not 
commend itself highly to the presiding guardiiin as an evi- 
dence of conatnietivc tendencies, but paychologically it is 
quite aa truly entitled to rank lieTC as tho activity' by mcana 
of which the precocious child eonverta the paternnl cigar- 
bos into the inlaid maternal glove-box, lis shortcomings 
as a constructive perfornmnce are ethical and economic, not 
p»ycholf>gical. In later adult life construe tiveupKi, so Par sa 
it is separable from volitional activities exercised under the 
stress of feur. pride, or other eimilar eniotiona, bcciinies inti- 
mately connected with the impiilfics of artieanship and cmfte' 
maofihip. in which a native intellectual interest finds a eon- 
genial and appropriate channel of expression by mean^ 'jf 
native deftness in apceific forme of manual manipulation. 
TJiifi Inter type undoubtedly has in it miic-li that is g(<nuinely 
impulsive, but it ia so overlaid with the efFects of experience 
that it will not be profitable for us to dwell longer upon it. 

Eolation of Flay^ Imitation, and ConBtmotiTcncBS. — It 
surely requires no eomplieatcd demondtration to prove that 
these tliree laet-mcntioned impulses — play, imitation, and 
CO netructtvenpes interlace with one anotbcr in almost inos- 
tricable ways. Much of the etrrctly impulsive element in con- 
st ructiveness, if not. indeed, all of it, is plar^ pure und simple. 
3Iaay of tho playa of cliildren, commonly so reeogaiaed, are 
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of a distmctly coiii*tntctive charftcler- The child building a 
houfie ftotQ his bloclra Is, from his ova point of view, much 
more truly deacribed aa engaged in construction than as en- 
gaged in plfly. The eon3c;oua " makt?-bclicve " of many plnys, 
and the simulation of tiotitious situatiocfl, ie seldom obrioua 
in the tarlicr plays of little ehildron. Imitation is often elm- 
ply a designfltion for a epedfic mode of rcflction which tho 
special play calls forth, and niaoy gaineB have their point in 
featfi of imitation. Conatruttive impulses are more often 
than not dependent for their expression in the first inatance 
upon patterns which determine the mould in which the child 
castii hie activities. Little children ninniug aftor larger chil- 
dren, they know not why, the boy trying to use a hammer as he 
baa seen hia father do, the girl playing at setting the table as 
she hfls seen her mother do — these and e hundred other in- 
staneea illuetrative of these points will immefliately come to 
mini We shall revert to the development of these native 
modes of reaction in our account of the growth of Tolitinaal 
control. It mufit Buffice here to have pointed out the native 
orgonic nature of these cxprcflaione. The oceesions for their 
flpp^flrance are evidently foimd wherever a situation affords 
opportunity for a vigorous organism to react spontaneously 
and agreeably with movements indicative of control and 
power. 



CHAPTini XVII 



NATintE OF IMPTTLSE 



Throughout the ■whole of the preceding chcptoT, so far as 
we have dealt with facte of conAciouETiesfl, we have had con- 
BtJintly bcfrre our mtlice iTupiilsea of (lup or another kind, 
Inipuliiie irt, then, from the psycho] ogist*K standpoint unques- 
tdoQ&Lly the cardinal fact ahout instincts. The rosiduiLm is. 
a matter of pbyfliology and biology. It is a mere nialter of 
neural mechauismB. But so far aa ve liave i^QpuW we have 
a definite psjchkal factor, and we muBt examine it eomevlml 
more intimalcly. 

Impulie and Movement. — Et^Toologicallj considered, an 
impulse is anything which "pushes along," We have re- 
pcfltedly ohserved the tPOJlprey of all forms of coasoioasness 
to paefl over into niovemenfR, and thern can he no doubt that 
in thia sense at least all Etati?s of conHcJousness are Qaturally 
impulaive in charflL-ter. Ltft to ilsclf, any mental conditioo 
would convert ileeJf at once into some kind of muacular mg^e- 
mcJit. Thie is peculiarly true of direct wnsory impressions, 
which, as wo saw in the chaptopE on Bcn^ation and attention, 
tend, so far as we give thera undivided attention, to fl<it up 
immediate motor responses. It is, however, eqimlly true of 
images and othpi* rtTitrnlly ansuseil psychones, so fur fis we 
become ubfiorbioglj attentive Lo them- IF we have reference, 
then, primarilj to the votiscquertces which follow xipon men- 
tal fitflttw, there ectma to l>e no obvious exception to the rule 
that they all tend toward muflculor movementa, and arc, 
therefore, ail intrinsically inipulaivG- 
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This fact must not, liowever, be interprelet! as meaning 
that all states of mind reveal these motor consequences in 
equal measure, nor that the impuleive element in them is in- 
suflccptibl<? of further iinaiysia. Quite tiic contrflrr- The 
diiipositioQ to make certain movcmentdi is much more marked 
in cases of anger than in caaee of reiuctunt choice after de- 
liLeration. Moreover, the whole psychosis in anger may be 
much more intense than in the other cnae, and we moj, there- 
fore, be mitch more vividly nware of thewp tenileneiefi. It h 
evident, ronsequentlv, tliat, viewing tlic nialtcT Jntrospeclively, 
ire have to recognise the eiistence of very different degrees of 
impuleivencae in our immediate feelings of disposition to 
morement. The feeling mflv b(? very distinct and acute^ or 
it may be ao faint and ineignifieant as to have hardly tmy 
Giistfince save the h_v]x"thetieal one to which our whole ob- 
servation of fonseions operations has committed ms. 

Developmrnt of Impulse. — Furthermore, we shall at once 
remark aniithcr important drslimlion if we note the changes 
accruing from the development of the iodividuars experi- 
ence. The tirst time that one of the strong racial impulses is 
felt, the indivfiiuarfl coosciouijrces contains little or no an> 
ticipotion of vhnt ia about to oceufp He is simply aware of 
an unusual thrill, a pasi^jng unrest, which comes to him dia^ 
closed in port hv muscular movements — half ineehsnienl in 
their nature. Rut the inner meaning of his experience is at 
the momt^nt. |n?rhapfl> wholly prohlematic to him. He is a 
stranger to himself. How true to the fads this statement i* 
many peraons will rendily admit by recalling scimc of the 
atrange, acute mental disturbances of their own adolescent 
period. The child ecreaming with fright for the first time is 
likely to harbour no little uhame over the evnnt afterward 
because of its startlicg strangeness to him. The youth smit- 
ten with hifl first infatuation 13 a constant source of wonder 
to himself. He has become sudilenly aware of a inuUilude 
of fealings which before were inexiatent for Lim. But all 



3« 



PSVCHOLOGV 



these inipul^s, cuce they have bwn erperipncejl, are tlt^peby' 
forever chflngt-d. Tliey may rotair. bs many of them do, a 
prodigious inteiisitj ami vitality, but tlu!iH"efcirtli the/ hsve 
lost a part of their mytterj. Wu know at It-aat so much of 
what they mpao as to anticipate the acts to which tliey tend 
to load. From this time forth we become increasingly avrare 
of tbe objects wliich are calling them into being and of the 
coneet^ueaces to which they lead. The impulsee tend, thens 
fore, to become more and more sopliistioated. They become 
illuminated with n knowledge of their meaning, and the ini'- 
mediacy of our feeling and our uarestrained dispoeitioa to 
reactioa are I oat forever after the original, unsullied reaction. 
The couflcioue portion of the instinctive life is modified bj' 
growth and espcrienee qaite as truly aa the purely motor anil 
physiological parte of it, 

ConsciouBness of Impulse, — We have seen that &v<m though 
we admit impuli^e hh a feature characterifliDg all foniie of 
mentid activity* ws have alwi to acknowledge very different 
degrees ill the intensity of this impulsiyeneas, and very dif- 
fereot conditions surrounding its ejcprc&^ion. We may ob- 
serve a further similar peculiarity belonging to those reac- 
tiona which we most commonly regard as instinctive. We 
may call the play impulse definitely inetinctive, and so give 
it rank among thoae exprestiione of our motor diapositiona of 
whieh we are moat keenly and anambiguouflly conBcious, But 
it requires no elaliorate ilcmonstrpttcir tn pnwi^ that we are 
most distinctly cognisant of the impulsive nature of thie re- 
actioa when for any reason its expression is hampered or 
checked. Moreover, a little obaorvation would bring tho coD- 
Tictton that this is a general principle applicable all along the 
line. We can hardly be said to be consciovA of the impnlae, 
Bs an impulse, if the conditiona are all ripe for its immediate 
translation into movement. Under such ooaditions we are 
absorbed in the object of our doing, in tJie act, in. the coD- 
sequenees, with their thousand ramifications. But the tm* 
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pidse to fict, fts BTifh, we are hardly aware of in any genuine 
H-n^e^ unless EomelJiiikg impedes tiie iiupulbive muvement. 
Tlw^n we prompt!}' become awiire of tense muscles, of thwarted 
eiecution. Then we are really ronscious of the impulse, and 
vc ore made cnnaeioiie of it by tneans of the naecect and in- 
cipient movi.'niontfl to which it haa actually pjiren lise. As 
a matter of fuct^ few of "ur iinpnlsive ten*ienci4?B ever find the 
oppfjrtunity to mn wholly free and uDconetrained. But ao far 
ns thpv 'lo, WJ* ^n't we have lost tniiseiuuwnpss of the impulse, 
Hs surh. We friemiiitiT no i^n-eption at tiiiis jiineturej then, to 
the lacis which we have in the earlier part of th^ book so oftes 
empbafliBeil* r. e„ the fact that coEscioutness appears at ihoae 
points vfierc there is friction of one kind or another in the 
purely physiolo^cal mcclianisms c-f adjustment. 

Types of Impulae. — It remains to eommont upon an er- 
Iremoly important distinction among the varioue forme of 
iinpulee. Certain of these seem to be practienlly invariable in 
tUeir flppearHiiee in all human l)eings^ and they show them- 
Bphes in the form of relatively fixed forniH of movement 
These are the [nslinctive reaetioEs in the etricteat sense of the 
phrase. In this catcgyin' belong auch aetivities as fear and 
anger. Certain other iinpvilc^ea are eaaenttaHy univcraal but 
fitiU Enmrwhat IcHe uniform in their appcarQuec than the pre- 
ceding clasK. These iiupiilfi£?ji have a far more variable form 
of expression. Here belong the reactions we call play, imi- 
Ution in ei^rtain forme, parental love, etc Both the^e clnRses 
of iuipulBeB give every evideiiee of a racial origin. Rut the 
ibvt type ij) evidi-ntly the more stable and inore deeply im- 
pa-saed upon the ort:auism. Over sgainfit these two classes 
of impulsive acif — the first of which are properly called in- 
etincts, in which the individual ie expve&sing the pressure of 
racial oxpencnce — arc to l>e act the residual conscious activi- 
tiee, which arc all impulsive, as we have seen, in the eenae in 
which thie indieates their relation to movement. These latter 
forms of consciousne^ are, huwever, repreeeatative of the 
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processes by means of which, on the foundation of his racial 
patrimouy, the individual builds up hia own adaptive re- 
sponeea to his environment. The antithesee^ then, are on both 
the physiological and the psychological side to be found be- 
tween impulse as hereditartfj and founded on inherited neural 
Btructure, and impulse as individual and reflective of innate 
personal diepoaition. The first factor represents the element 
of conservation and habit, the second the element of yariatiou 
and progress. 



CHAPTER XVTTT 



THE NATURE OF EMOTION 



Distinction Between Emotion and InstiiLot. — Onr prev^oiia 
study has already brought ue into oootact witli ennttiou, oni^e 
in our analjtiia of feeling, and again in nvT eiamiaation ol 
instinct. But it gtill rpmaine For us to dieoovtr more pjcactly 
tlie peculiarities of this form of mt?utul esperitnco, and 
especially to point out itt^ functional significance in the 
economy of conscious lift". 

Although aa thor appear in human l^in^ instinct and 
piHotion arc botli pByehophyGit-al pn^cessofi, the torm *' in- 
stinct '' refers priinfltily to physiologica! phenomenaj and the 
term '"^ emotion" to psychological, Thia is brouglit out in 
James' atatement that "an emotion ifi a tendpncj to fi*e\, and 
ail instinct is a tendency lo act eharftcteristically when in 
the presence of a certain object in the environment" As 
psychologiets we are stcordingly under obligatioa to describe 
the aaliont featured of these hereditary fcL?lings which accom- 
pany the instinctive aetivities, Jn the lost chapter ve found 
that impulee is prceont in all instinot^, and wc ejchibtted somo 
of the modificfltiona which the impul[i[ve feeiingii undergo. 
We muat DOW ^crulinise ei>rtain other equally important 
features of the emotional psychosis. 

When we ftel ourt-flvts in the grasp of any of the more 
powerful emotions, £Uch as fear or anger or grief, we imme^ 
(liately refer th« eKperieuce in toto Ut the object which h, ae 
we My. itfl cause. We aay we are afraid of the lighlning, we 
are angry unUt our defamer, we are grief-atrickcn al the death 
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of a belored friend. In thia way we oome naturally enough \o 
identify the emotion with our ponscioTisness oi its immediate 
jirovcichtivf, iinii tliis fai't han often gerverl to betloud the real 
psycho logical coDstitutiou of tbeae esperienceti. Thanks to 
the acumen of two contemporary psjchologifits. James and 
Laagc, vfc tQC now dcecnbe more precisely than formerly cei^ 
tain of the psychical conditions indigenoua to theee atatca of 
conseiousnoRS. 

Phyfljologieal Accompaniments of Emotion, — Let us tnlte 
the cast' of R person who h extremely timii] about thunder- 
BtormB. Such a person may be thrown into a paroxysm of 
fear by the sight of an ominous eload approacliiug. iiorL*- 
over, after the storm has burst, every flash of lightning and 
every tlnp of thunder may serve as a fresh eource for the 
waves of terror which anrgc over the shrinking aouL^ Now 
in Buoh a caac the iienal description of tlie mental esperience 
would connect the fear immediately with the ptrc^ption of the 
elourl and with the eevpral ppTecptionH of lightning and thun- 
der. The mere perecptioa itself would be accredited with the 
ioBtant arousal, without farther intermedia lion, of tlje emo- 
tion of fear. Following the firousa! of fear, and serving as 
exprceaions of it, would Lc cmimerated the aeverai motor Tt- 
actiona which the individual might manifest, e. g., tremblinR^ 
paling, palpitation of the heart, etc. Now, it need not be 
queetioned that auiih perceptions aa these suggeste^l arc per- 
ceptions of terrifying objecta recognised forthwith aa such. 
But the anthors to whom we have referreil have |vnnted out, 
with a wpaltli of illustrative dttail, tliut the motor activities 
just mentioned occur in an essentially reflex way xmmediatdy 
upon the perception of the emotional Rtimuhia. These mue- 
cular reactions neccfisarily initiati? at once afferent neural cur- 
rents, which set up sensory and affective disturbancea that 
are promptly reported in consciouaness. The I^ange-Jamoa 
view ineistf', therefore, that all accurate introspective obeerva- 
tion of such experiences roveaU the eriioiion of fear aa a eon- 
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fldoijs state in which (lu*ss motor rencHona are represpnted ns 
etisentiAl and integral piirl>. We mny apprehpni! an object Ja 
a cold*blootled and eelf-controlled way as terrifying and Jan- 
geronB. This is a common c:ipcricnce ffmong policemen, fire- 
men, and Boldicrt? of a certain temperament. But we nevor 
fed afraid unlcse we beve already made eertnin of the motor 
reactions which charflcterise foar. If the heart remain* un- 
disturbod In its piiUfltions, if the difitribnlif»n of the bl>od 
in the various partj^ of the botly is not markedly changed, 
if the breathing is not affected, if we do not tremble, 
it mattwfi not how clearly we may appreciate tbe djinger of 
the situation, nor how dangeroua the situation may be, the 
total compici feeling, the emotion^ of fear is not ours. ThesG 
movements, then, which common descnption accrodita with 
the eiprefision of the emotion, are not mereir/ eKpreseione, 
they are rather indispensalle oausaJ factore proclncrng the 
psychical comlition ^yhi^Ai we all recognise wheo we experience 
it sfl the geaLiiQp emotion. 

The psycholcgicfll constitation of the emotion of fear is 
typieal of all the strong emotions which lend theniselTea 
reodUy to introepcctiye obscrration. In each one the organic 
reverberation which la produced by the emotional stimulus 
enters into coosciouenesa to give it its eharocteriytic emotional 
colouring and to mark it off from other modes of mental activ- 
ity. In angiiT we ordiujirily find the breathing difiCurbed, the 
circulatioQ irregular, and many of the voluntary tnuseles, e. g., 
those of the hands and face, tense and rigid. The*;e muscular 
moTcmentfl are inevitably reported by dittfinct modlGcationa 
in tho tone of consciousncaa. In grief an opposite type of 
muscular condition ie met with, 1. «., depression of motor 
tonicity throughout most of the eyKtem, but with an ecjually 
inevitable reaction u}>on the conscious mood- 

Emotions are, therefore, extremely complex prooesses, so 
far, at leatit, as regards the organic arlivities which condition 
them. In emotions we are mjt only eonsc^ious of the emotional 
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object, as in onlitmry perreptual Bcts, we sre also orerwhelmol 
hy fl innf^fl oT snisatinnal trnd jiJTrctive plernfinte brought alioot 
hy the intra-organic acUvitita of our own mueculature. The 
prominence of tlic affective factors to which we have referred 
in our account of feeling ie in Inrgi^ part r^^ferabie to the 
hypLT-normal, or Bubnorma], activity set up in the musck^ of 
the respiratory, circulatory^ and digestive fijsleina. It will be 
rememberpd thfit under most oonditiona wo are entirely un- 
I'onscitjua of tlie^e proLi'sisM. Only uiiiltr rather unusual cir^' 
cumtitflnvcfl, involving Boine vivid form of etimulation, do they 
intrude themselves. But such circumBtancea, we have al- 
ready observed, are precisely those to which affective tone 
almost iBcntably attachca, and wc hove forthwith an ohvioua 
reaeon for the conspicuouely aff*>ctive character of the 
emotions. 

Eeplj to a Critioisia. — It may be said that however true 
our account of tlit? orgnuic activitii's iuvohi-J in emotional 
psj*'hoeeti, it iHf mveTtlii:li««, & falf* deficription of the facta 
to wty that we are conscious in any explicit way of these 
functions of our bodily selves. Our consciouBncM, it is al- 
leged, is absorbed in the object of the emotionj we are hyp- 
notised by the impending calamity, tranalijced in contemplation 
of our f^auehcrie, awcpt away by the sally of wit. etc. The 
bodily movements are things of which we have little or no 
distinct mental report. The emotion, confioquently, however 
much pntQDgled with motor activitie?* it nay prove to he, 
cannot bf* upokcn of as eonsistiog in a consc idleness of the*e 
movements. The point nt issue in this contention rests 
upon a misapprehen&ion of the principle defended in thia 
chapter. It ia not maintained that the emotion of fear is 
made up of a conscJouancsa of aorac terrifj'ing object^ say a 
serpent, plua the coosciouencb^e of a palpitating heart, plus 
the conerioufinesfl of shaking limbs. The aseertion ia, that 
cur coruciovsness of the serpint '\& modified by all the flenwry- 
motor octirities going on in the body at the moment, just flfi 
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ia the case in less noticeable degree with every perception. It 
ie further aeeertefl that the motor actiritie* which do occur 
at such timea are eharactcridtic and relatively tilted, and in 
conaeqaence lead to mlativf^l^ fi:ttd pgychical aarroundinga 
for an J perwiptual acts n?veaMng tcrrififdng; ohjecta. To 
state it in neiiral term*, vre mny any that the eerelirsl eortPi 
is a kind of resonani'e lufflrd for the whole organijim, and that 
emotioDBl atinmli produce defnlie and fairlj" consiani motor 
reftctions, which are echoed by the corle:c. Our attention may, 
then, bo more or leae absorbed in the object of any fjivcn 
emotion, but the total mental rotate ib conditioned quite as 
truly bj" the serson' conBequences of the liereditary mf^tor dis- 
turbances fia it is by the special senBorj' activity reporting the 
object- These motor distiirbBiices constitute in James' lerma 
'a clinmetemtte " frin^-e " for the emotional stimulus. 

Siimificiuice of Emotion. — We must next inquire into the 
special signiiicance of the emotional life, and discover, if poe- 
eiblc, the rcneoini for its peculiaritica. In emotion we arc 
appatf^nlly eon f roiitt!d with a casis in whieb now and again 
conseioueOEss takes on ao unusual intensity. Can wo Md in 
our analysis of its inlrinnic ehflraclfn sties, or in our observa* 
lion of the cireumstanees urder wliicli it becomes manifest, 
any explanation of ttiia plienomenon? We may &t least make 
the attempt. 

Fear. — If we ejcamine a aeries of emotional situationa, eucJi 
k& we find in grief, angev, foar^ embarraftement, and pity, wo 
shall discover that in one particular they all agree. In each 
and every case eonsi^iooj^ activity is thrown baetward and 
inward upon itself instead of going forward in the form of 
well -ail juste*! professes of ctmtroL This condition may last 
only a moment, or it may niQ on indefinitely. In one f<»rm 
or another, however, it ia the diFtinguishing mark of all 
emotional tonditiona. For CKumple. 1 am sitting at my desk 
writing, oblivious of the atorm without Suddenly a blind- 
ing flash and a dcaft^ning noise, followed by the sound of 
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ffllling walls, breaks in npon me. UnfiiiOEtioniihly, T am 
thoroughly frightoned. For a moment f>r two I an nlJ but 
paralyB(?i] mtiitally. 'My flttitutle la one of rawiTtng <^m- 
templation. In 3. vnguej feiTor-.'trick<m wny T wonder what 
is coming next. I Jimj hare started to mj feet, but tliat i* 
almost a refles act, and cortainly ovinfi^A no &p<Tinl mtelli-* 
gence, for I am perhaps quito as well off, and quite Bs useful, 
seated as Btandin^, In a moment the pnroxyem has passeci 
off and I start forth to see wl^at Jflmago han been done. So 
long, however, as the fear was in thp aaeeufJency my mental 
activity WHS of the iiioKt fiitih*. inHlii-innt charaeter. At 
great conflagralions, whert* peratns Imenme pjiiiit'-fttricken 
under the continued inflncnce of teiror, a similar thing is 
observed. Either they eit cowering in a half-dazed condition, 
or they rush madly and aimlcv^dy about. Hational conduct 
has fledj and eonseiouenees hafi become almost extinct, 07 else 
a more Tint of Tinpulneii. 

EmbaiTBMment. — In profound embarrassmpnt everyone 
who is capable of the enotion will reeognise the applicability 
of our dciiC'riptiou. We find ourselves speetrldeaa, not simply 
because the mouth m dry and the tongue paralysed, but also 
becauBC our tlicmghta have fled. We have been suddenly re- 
duced to the mental condition of a vegetable, growing rooted 
to the epot where wg stand, a ^ital mase destitute of iaforniilig 
Intel! igonee. 

Grief and Ang-cr. — The prostrating eiTcet of deep grief h 
nowhere niore ilagrant and more distressing than in tlu- total 
inability of the mind to get away from the source of its mv- 
row and take up the direction of neceasary activities. For a 
person deeply aHlicteH, freedom of will and oetion is a ^hecr 
deluaiom The mind refuses to operate, eave in reitcxatcd 
contemplation of its lop*. In anger, on the other hand, it 
mny be at lirst EUppntied thtit mental and motor activity arc 
alike enlmnced, rather than othcrwiae. But this imprc^sioD 
proves errcneoua upon a closer in^^peetJon of the facte. The 
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immediutp and instanlaneous flTctt of anger is preciflely like 
that of the othor emotions ttv Imve juet mentioned, i, e,, the 
ifniporarr checking of directive consciouB procossea- The 
chocking is ofton only momentarv, and is thou frequently 
followed by a torrential motor di*ieliarge of a more or W&s, 
efficient kind^ which readily Hcrves to ohncnre the preceding 
and rnTariuUle inhibilron. In diildrt-n one i-ften i^ees this 
latent period, duriny; which tlie storm is getting up Jta destruc- 
tive forces. Presently the apoplectic eilence is broken by an 
ontbnret, which harkfi back in its yiolecce to periods long 
antcce'lont to the riawn of eivilisation. 

Emotion & PbenomenoiL of Intermpted ConsciouB Action, — 
This break in the adaptive moveiiients under the iinperyiBion 
of eonaciousnesSj whii?h we fihould obserTe in all emotions if 
we t/»ok time ta analytiG all of them, i^ refleeted in the organic 
reactiona whith we have already deaiTibed. The stimulaiionB 
to which consciouHncss is responding from moment to moment 
must drain off through motor channeb of pome kind. So long 
OS they do not postfer^e emolioiiRl rividnei^e tliey call forth 
either simple redes reeponses or habitual coordinations un- 
der conscious controL The moment tlie etimulus takes on 
an emotional hue, however, as we have juet seen, the guidance 
of consciousness is more or less abridged; the motor chanoela 
of acquired coordinated voluntary movements are eonseijueatly 
somewhat obstructed, and the only alternatWe is an overflow 
of tijc nervous currenta into the involuntary pathwaya and 
the infitinctive hereditary pathways of the voluntary sYstem, 
On the neural side, therefore, the profuse motor reaction in 
emotion repreeente the diwjhargo of dammod-up impiilsea 
which cannot fiiid egress through the sluic&-wayB of ordinapy 
Toluntary Tnovements. 

Heining' of the Intcimption and Overflow. — Taken in their 
entirety, what do these two great Ixxliw of fact jjoint to, re- 
garding the fimction of emotion- L f,, f 1) the tem|Kjrary sjs- 
penaioD of roluntary control in the forward movement of con- 
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ecjouenees, and (S) the overflow ol motor impulsofl inic 

channtls teazling partiv to the involuDtary muscles and |«irtly 
through lK're<iitor_v intiupnccs to the Toluntfirj avBleni? 
Stated diifcrtntiv: what znakea a dtuatioa emotional and 
why doce it l"!nl lo Ui<>w} results wliich ivi? hav*> ilr-j^i^iattnl ? 

Canditioiis TTpon Wliich the Appearance of EmatiDn De- 
pends. — We geem entitled to cooclude tliat anj sitnatioo ia 
emotional in which an inipp*3iinent to the ongoing activE^ 
is encoimtered eo serious as to break up the progreea 
of the conscioualj directed coordinationa occurring at tiie 
momentj and of a character requiring a definitely now adaptrre 
reaction of consciousneea in ordor to enrmount it. The cose 
representa in a way the very conditions under whidi we found 
conseiousnesa flrst comfng to light. An individual we ma/ 
snppOBe 19 going about his budnGsa, doing one thing or an- 
other, for which he has already attained awurate coordinated 
reautions, H<2 ib considcriug, pcrhflps, tlie wisd^jfn of a cer- 
tain purchase while hie hand writes out a com muni cation 
upon the Bubject, Here we have conscious direction of com- 
mercial activities through the motor coordinfitiona of tlie hand. 
A telegram is put before him reporting the failure of hia bank 
and the loss of his fortune. Such an event may or may not 
cause an emotion. It depends on the individual, not on the 
event. But if it does produce sn emotion, there will instautlj 
be a hreuk iti his Cfjordinated and eoneeroualy directed move- 
ments. Tlic writing will ceaj^, he may gnsp, and drop back 
in his chair, his nind may refuse to work for a few raomentH, 
and lie must accommodate Iiimself to the new tituatfon, rep- 
resented by the idea of his los3. before he can act intelli^Titly. 
The news contained in the despatch has simply erecte-l a 
mental barrier aerobe the path of his letter- writing. Con- 
sciou.incjw cannot instantly adapt itself to the new aitufltion, 
and in the meantime the motor energy overflows in what we 
call the eipreasionB of emotion. 

If it be true that consciousneBS tends to appear where the 
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reflex and hcreditarr rcsponape of the organiura are inaUc- 
qnat© to cope with the dcnianda of the environment, wc may 
Bay with equal truth that emotiooa appear whenever there is 
conflict among the motor impulsea calW forth bj any special 
gituatioiK Both cases j^einand fn.'i^h adjustm^atH of con- 
BciousncBH for the securing of eflicient actititi. The significance 
of emotion as a fact of coubciou&nesa wonlJ ee«m> therefore, 
to be resident in this monitory function, represeatcd bj ite 
cnmpellinff announcement of oeeded adjustmentfl, its report 
of unstable c<[iiilibriam. At all t?vcnt5 this ia evidently the 
pnrt it playa^ be ite teleology what it ma}', and obviously thie 
conflict with an impediment in the course of curryiDg 
oiit coorrlinated activities in the universal occaj^ion of its 
apjjearance. 

Bucli a view bs this irnds ihs moAt immediate and striking 
confirmation in the depressive cmotiona like fear, grief, and 
embarrafit^mcnt, but it id not lesa true of the more Binistcr 
emntione, such as anger and jealouBy^ and it secmH to be 
obvious enou^ti in certain moral crieeB, in which we speak of 
the " pangs of conscience/' The period of abortive voluntary 
control is ofti^n bricf^ and frequently the reaumption of co* 
ordinated action antedates vi.-ry much tbe cessation of tlie 
organic emotionul disturbunces. One suffering the depthe of 
grief may thus tflke up again the weary round of a blighted 
life, deapito the gnawing paJn at the heart and the constant 
ppcacnee of the face that ]ias gone. When wc turn to the 
more mirthful emotions* it nnay not appear ao certain that 
the same principle maintains, yet careful obaen'ation will 
fl*suTe us that it doea. 

Tate tbe case of a man making out bis accounts who sud- 
denly learns that he haa fallen heir to a million dollars, to a 
grandHon, to a Wutiful cwtate^ or anything else which he 
may be suppoticd eagerly to desire. Is his consciousm^s 
momentarily disconcerted by anything fairly to I^e called a 
barrier? Umloubtedly thie is ao. If tJie ezperJence is really 



3^4 



PSYCH OlOGV 



unrxpettel, ea that he gets a ilwHnct Ihrill of joy from il, rioo 
ijiav ^G suTP nf fiTiJicig tluit his eniif1ilii>D h for a Tittle tiiiii< 
one of gcnhi] insanity, Tdi-aw may flow in profu*ie juco- 
hereacj. But the nearest approaeh to coordinate?!! nove- 
ite are those of lautrhtcr {one of the channele of undiredei! 
lotor ovcrfiow) Qnd tin- inane movcmenta of handrt and feci 
Not fur some momenta docB it occur to him to telegraph his 
wife, to "treat" the assemhled eompany, or do any other 
intelligent tiling. So far as concerns the suppression of 
TTclI-onlereii moyements and rstionally conceired conscious 
procc-8^(tf. Joy is no exception to the other emotions we have 
dewTilnni. It tnneT«]Ti our eomnion prtjudkea to designate 
the objeotfi of joy as in any true ecnae barriera or impodi- 
menta to na. Hut the " barrier " characteristic of emotiotia 
only haa refercnee to tlic proeesfiea going forwiird at the m.<h 
inent, andj with reference to ttiesc, objects of the joy-prodoc- 
ing kind are as trulj' obstacles and interruptions as thoea 
which oeeHfiioD grief or !vrt. 

Our appreciatiim of wit and humour inYoIvea a ^iT^cLiely 
Biinilar form of rcadjufltmcot. The joke h par cj:vcllfince tlie 
typical fltimulue provocative of disorganising tendcneira in 
our coordinations. We listen to the skilful raconUurt onr 
minds following step by fitep the evolution of the epic, and 
then, presto! the une.Tpected oecure, our mind* rcflct to the 
ahock with an appreciation of the anomalies of the eilualiyn. 
The mot^ir discharge iu laughter announces the ndief of the 
energy pent up niomentarily by the UTiforcseen dhioiifm^nt, 
and the total eKj>enence coDfltitutee our feeling of tlie funny, 
the odd, or the amuaJng. 

On the wliole. then, there ficcma no reason to qoeation tho 
e&sential validity of this gcnein] view of the function of emo- 
tion and the conditions which call it forth. We may, thcrc^ 
fore, rerert with advfliilage to certain points in our analvsis 
of instinct whieJi mnet bo brought into cozmection with our 
theory of emotion. 
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CHAPTER XIX 
GENERAL THEORY OF EMOTION" 

Farther ReUtiooB of Emotion and InatiiLct. — We Boticed 
iTi a previous oLapter that our inslincthe reaetions uto accoia- 
psoied by c<inseioosuess, and we obstned furtbcT that the 
conseiQU8iie8B i^ uf tie kini] whJL-h is comrridnly di^si^naLeil 
emotional- We did not, however, point out the furttier fat't 
that thifl emotional element rarieB very greatly in the several 
kinde of instiuctive activittea which we diecnseed. This 
variation eharacteri^Es not only the qualitative features of the 
emotioDj but specially and eonfipicuously the intensity of the 
mental disturbance. After the considerations of the last 
chapter, it is unneeessarj to elaborate upon the vivid and 
ttnnultuouK nature of the eonacious proctflseft lu anger, fL'ar, 
grief, anil the reactions of this type. We observed in the 
coaea cited that much of the etjnging intensity of the ejtperi- 
cnco Is derived from the afTerenl nervoua impiiUce origlmit- 
ing in lYiuseular diBturlaiice^ of the digestive, circnlotory, 
and fw^piratory traets. On the other hand, in sneh impul* 
fiive operations as imitation aud play these intra-organie die- 
turbanci^ may be largely laeking. The miud is, nader each 
conditions, iriooopolifial with the achieiienient of the objective 
act» and is affected much leM definitely by the sensory atinm- 
lations of the eyflteniH just mentioned, So far as these aya- 
icms do contribute to modjfy the condition of com^ciousuc^ 
it is in the direction of the creation of a feeling of general 
bodily w^U-beiug, emanating from the vigorous normal activi- 
ties of the vital organa. 

We must t-onclude, tbercfore, that even tiiongh we are 
obliged to admit a minimuio measure of emotional tone in all 
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iDJitiactive or impulflive aeta> which we refer forthwith to the 
bodily reKinance aroused by all eueh acte, nevertheless^ eome 
inatiiictiTe aetivities are markedly emotional^ whereas oth<»_ 
ere not Those which are obviously of the emotii 
type preHent infitain^eB in whidi the motor reactirtn ih lai 
ConiiDedj K) far ut least as cont^enis its immediate signiii- 
cance, to intra-organic di&turbaiioe». The defcnaiTe emol 
of anger is the only one which regularly rereale any stroi 
tendency to pass over into acts producing changes in the oti^ 
rounding objecte. Such impuleea as thoee of play tend, 
the oontrflry, to pass immediatply over into acts affceting oi 
surronndingfi. In both the more and the leae eraotJonal foi 
of instinct the motor activitiea are Biipposedly Jetennined 
racial hereditary influeiife*t, but in the emotJoniil form thi7 
determination is rekti\el)' more definite, anJ often nmr 
elaborate, aa in fear; whereas, in the other form it is lil 
more than a dispoaition or tendency to certiin kinda of 
action, which are, however, highly modifiable. 

While we posseea, then, inherited lendeneieB to aets which 
6GGm to affect primarily either our own organism or the 
environment, as the ease may he^ it is the furmer of tiies^ 
tendent-ies rnther than the latter which is ordinarily 
out by obetaeles to our progress. Wliene^er such obstruction? 
(perceptual or ideational) are encountered, the motor dis- 
eharge ia thrown back upon the vital proeeeaea of the organiem 
itaelf. and straightway we have an emotion. It now rcniaina 
to dit^cover, if pofif^ible, the meaning of thie situation, 

Geii«iis of Emotion. — We described in Chapter XV* 
general theory touchiug the origin of instincts, but we may" 
profitably consider again, ia connection with onr aualyais oJ 
emotion and its variable connection with tnatincts, tlio qni 
^iion of the genesia of emotional consclouf^ness. 

Our htndy o£ the TsriouB cognitive processes, such as 
ceplion anrl memory, and our study of affective phenorai 
ibled aa to iL&cribe in every case eome GpeL'iGc functii 
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or group of functioEs, which each proceae Bcrvea in the geoo^ 
economy of mental life. The eesentinl prohlem now before 
us is to finti the real function of emotion, and to account, if 
poBKible, for Hs specific fonn.s. We hnve alreaily noted ita 
app^?uriincc under conditions of stress and tension requiring 
new conscious coordinations in order to permit progress, and 
we have connected tliit fact with the service of emotion aa a 
general monitor rtportiiJg friction and the need of additional 
intelligent supervision. Can we, however, looate the source 
of this frictioQ and give it its intelligible setting in the 
history of organip evolution? Can we, moreover, discover 
any reasou for the difTen^nreK in the (jimlities wtiieli Lho 
emotion of fear nmuife&ta when compared witli grief? If 
the monitory character of emotion contained an adequate 
explonation of its function, it does not appear why these two 
emotions mentioned should dieplny any s\ich radical differ- 
ences. From Ihte point of view all that is required is some 
index in conseiousneas which shall, with a m^jimiim of 
eertainty, attract attention tiy the liifheultlee to be overcome. 

The directinn to which we may uoquentionablj look for 
assistance in answering these (juestions is thai hinted at in 
the account of the evolution of instinct- The best exposition 
of this thi?on% and the one which wc shall adopt in a geoerol 
way» has hccn given by Dewey, His theory can hardty be 
called conclufiively proven, but it ie unquestionably the iiioet 
plausible and luiuinoufi exi^oBiticn of the Darwinian hypoth- 
4Bts, in connection with the Lange-Jamea theory, which has 
been as yet atteitiptod, and we shaH certainly bs wiee in 
ati-epting it provisionally. 

Put briefly, it ie thia: The peculiar feeling which marka 
each emotion off from other emotions ia primarily due to the 
different reaetiona which various objectfi call forth. Tbeae 
reactions are in turn determined hy circumstances^ which may 
lie indelimtely far back in tlic early history of the racc» but 
in caeb eoao they required for their eifQCtive manipulation 
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special forms of coordination- The eoordmationa whJdi 
eervcd these ends wcro ncce^earily ueefuJ, and w» tended to 
become fixed as organic ht-ritages. Every emotional reaction 
reprpsents, t)n?ref(^re, the survival of nets onrftnaffi/ tiffful, 
either in the innnediate physiological way or in tlie indirGt-t 
biological and social way. Wundt and others also rerogniee 
forme of reaction which tcorl to copy already established 
responses to stiiiiuli. that an>vjfie " aiuilogous feehng^," Thus 
v/e taiae the nostrilB in token of moral disgust, jnet as vc do 
at a nauBPous odour. In tlie present-day individual these 
originaHy ralnable reaetiona are not commonly executed as 
they once were, for ther are no longer unequivocally uMfuh 
Bnt thej appear now in the forni of altitu<les, or tendencies 
to action, which ure, however, in part inhihitL'd from expn»- 
sion. This inhibition is clue to the fact Ihat^ owing to our 
pc^rsonal experience and our present complex structure, the 
emotional stimulua tends to produce two or more diffcreJit 
motor reoetiona, instead of producing eimply the old, in- 
stinctive, hereditary one. The emolton itself is in eesenoe 
our cOTigcionsnens of the conflict between the several reactions 
ffhieh the stimulus tenda t« call forth- The conflict auljai^es 
only when llie two or more groups of naficently aroused co- 
iinliiuitions arc in aome way unified and brouglit Into a larger 
and more inclusive coordination. Were there no such tenden- 
cies to specific formp of tnoveincnt originally appropriate to 
special conditions, undoubtedly emotions would be either all 
alike, or else utterly irregular and disorderly. One or two 
illustrations may serve, in connection with our previous 
amilysifj, ta make this ^cnenil hypothefsis clear. 

IlluBtration of the Principlc^S oppose that in walking 
acros* u meaihuv we are suddenly ht'set by an irate hull- 
So far Jiy t\it' bull is an interenLiog and unfamiliar ohjc?ct 
the visual ijiipression wliich we get of him undoubtedly 
teudtt to bring about sucli movements as ajay permit qjs to 
eiamine hira more closely. Such tendencies involve move- 
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meuts of approach. In so far, on the ot^cr hand^ as he b a 
roortng, deyaBtstiug maag^ mdiil^nf^; a ^g^ momcDtum in 
out direction, he wjuallj fitimulatefi motiom of defence and 
retreat. Now, however it may be with the first group, this 
second group of ti^ndencies is vfTy largely iDfiiinctivt? in origin, 
and involvcfi mo\tiat?ul^ whieh nnijucstionablj were originally 
of prnctit'ul utility, vhatever thdr present worth, e. g., the 
breathing temporarily checked, ae on all occasions immediately 
prcparutorv to aeveie clfort; the incrcaeing rapidity of heart- 
beat, with its consequent augmoatatiou of the circulatory 
efficiency, etc; all making for the trmxinmin chance of eue- 
oessful escape from danger. If either of th?se groups of 
impulsps were carriwl ovtr into immediate action it fieeina 
improhfible that the emotxon of fear, aa we know it, would 
appear at all Certainly the ejtpre&aion of the motor tenden- 
cies indicative of curioua intcrefit would not produce fear, 
and if the jmpulara looking toward retreat were absolutely 
alone in the fiuld, it is altogether likely that we should have 
conditions ekiii to those which characterise the free eapreesion 
of the play impulses in children^ i, p., heightened ai?nse of 
yitality, hut no such emotion as fear. Evident]}- these two 
groupa of impu]»e» called forth ty tlie ominously interej*ting 
bull cannot both be eipi-e^sed »iiiiultancvufily, and. in point of 
fact they tend to inhibit one auother. It is the organic out* 
come of this cunliict of iiripulse^, uf which we become eo keenly 
Gcn^cioufi as the '* emotion." If the ditipo&ition usual in 
such eases finally conquers, we take to our heele, and at Ihia 
point an instructive eontinnation of our theory oeeasionally 
comcB to light. 

If we succeed in r^Uy putting our trfto^e miuds into the 
ruiiufng, tfie emotion o( fear is practically ut an end. We 
may fitill have cilularatiEg^ and even ealiausting, mental ei- 
cik'meiit, but terror has fled with our own whole-hearted flee- 
ing. In reality we often iaW to Lfirow ourselves thus com- 
pletely into the act of Sight, and^ instead of this, imagce of 
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the pursuing fate keep riai&g in our miads. W'c hear tlic 
thunder of footstep?', and tho air is ront witli savage bellov- 
ing. Each one of these sounds may ttir in us q fresh enwv 
tional paToxyfiin, and in jvat the same way ae the originjd 
reaftinn was aroustd. Tlie inipulst may be now strong t*> 
turn and stre how near the hrule han tome, and over again-^l 
this tendency is thf impulse to run still i'aeter. In thi^ man- 
ner recurrent waves of emotion may overwhelm us. until 
hapiy ffc reach the point whore froc and unimpeded coor- 
dications may once more fare forth. This is moet apt lo 
oceur on the other siile of the bu]!*s fence. But in anv cesii 
the emotion evaporate when the mutual antflgoniBm and in- 
hihition of irnpuluea oeaae, and not until then. 

A Difficulty. — It may otcur to someime to inquire whal 
becoitH'6, on the basis of this theory, of the emotional outbursi* 
of fear on the part of little chiklreE, too young to hare knots!' 
edge of the objeete serving m btimuli, and, therefore, too 
young to have any of tlie acquired tendencies to reaction of 
which we have fipolien, and to which we have assigned bo im* 
portant a purl. We have, for example^ prenoualy mentioned 
the fear wliieh ehildren m>n]etirnefl umnifest of fur. Ttie reply 
to this query is that auch seizures are not, properly speaking, 
emotional at all in the sense in which iidult life experit^oeee 
emoti'in. True emotion distinctly implicateti an element of 
knoTvledge. Wc arc afraid of this, that, or the other tLiDg yf 
which wc knoii eomcthin^ whieh inspires our dread. Such 
riaflttions, therefore, on the part of children must be alto- 
gether on a par, oa consciouB proceseesj with the first coel^ 
Beionsnesa of one'e organie aenj^tiong. They may be dJs- 
agreeable, and probably are, but they no more deserve tJiG 
name emotion^ before there i& a knowledge (however rudimen- 
tary) of the siguifiennce of the stimolus. than do the immedi- 
ate feelingri of wtouiaeh-achi^ of fatigue* or of gi^neral vitality. 

The Case of Satisfaction, —We may take, as an antithetical 
illufltmtion to put alongside of our description of fear, the 
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emotian of satisfaction, wTjpre it mfglit seem tliflt we have 
□eci^f^tiariTy &u <>h^iitml a1iF4^iioe of conflic-t anil JuhibiUoiu 
But it VG exflminti a upecifit; instance of emotiunal elation, 
such as that which arises from victorj in an athletic contest, 
we instantly meet evidecce confirmatory of our view. Up to 
the moment of final success there has, we may Rippoae, been 
an oscillfltif>n between an3:icty and exultation, ae the tide of 
victory has ebbed and flowed. On the whole, however, if the 
coQt«t has been close, aniiety and tension have probably 
dominated in (consciousness. Now that tlie issue ia closed, 
and the die in cafli, a tule of riotous joy surges over ua. 
We shout, laugb, and jump, ware hat«, canea, umbrellaa, 
whatever cornea to hand; our neit neighbour tB the recipient 
of jovial thumps and punches, end our whole nature expands 
triumphantly in nnconstrained eomploeency. 

All these performrtneeg we think of as t':cpri^ssions of the 
emotion, and the analysis of the previoua chapter implied that 
our ronMeioumieK8 of these ntovemeutit conatitutea the essen- 
tial differentia of the emotional psyclio^in from other states 
of mind. The point we make here is that we should not be- 
come so Tividly aware of the movementa were there not a 
tendency to inhibit thera, exercised by tendencies to make 
other movement. All eonst-iouHtiesH, to be sure, seems to be 
toned more or leea by the flenaory reactions which arise from 
the conetant overflow of neural emtement into the muselea, 
and in so far every psyelioaifl ha^ an element of amotion in it. 
But it is in connection with the eonflicls HOmetlmcH entonn- 
tered in the expression of our racuiUy hereiiitart/ impulses 
that we get the full, clear case, to which the term "gross 
emotion" is occasionally applied. In the laatance of onr 
illnetration the inliibitive tendencies mentioned are primarily 
thoee eiprewivc of our anxiety, and careful introspection will 
unqucHtionabiy show that the real feeling of joy and aatiafac- 
tion is precisely eontemporaneous with onr mental portrayal 
of the strife and furoT of the eonteat Wben we eeaae to lies 
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ot;«r affain in memoiy the crucial moments of the g&me the 
emotion of joy has given waj to florae other moxe ncgatite 
eod quieaccnt state of bodily lasflitude and coatont. It must. 
of course, be poL-ogniiied that much wliii'h wo comiaonly think 
of &B mental eatisfaction ie really an altogether tmeniotioMl 
eomiition of placid vogetatioa. We stretch ourselves out after 
a good raeal, and are at peace with tli^ world We are satis- 
fie*l. But thJB condition mvisL not be confusetl witlj the thriU 
and tension of real piuotJon, however undi^criiainatiog oar 
dejicriptive language may he in calling both espericnces fitatea 
of aatisfactionn 

The Case of JoyooB Emotion-^A proeiecly aimilat BitufttloiL 
will be found in even- oasa of joyous oniotion, whatever lU 
oauBe. The lover who has at last carried love's citadel; the 
Ijusinj*s9 mun who has cornered his market; the sciontist who 
haj* proved hh theory^ — oiw and all get tlie thrill and pniguancr 
of joy from the sircfis and eagerness of conilicting impulca 
in which the whole nature ia enlisted. On the one hand are 
tendeiiciea expressive of doubt, hesitancy, cuEBcrvfltive retreat; 
on the other the expressions of forceful advance, of suoceee 
and victory. The two s&tfl of motor reaetiouB are in unstabi* 
equilibrium, mutually inhibiting one another The conscious- 
naaa of otir organic activities involved in this condilion 
gives the mental hai^kgronnd for our rwognilion of success, 
and the total psjchical result ia the emotion of joy. Once 
the victory ia clearly recognised ae won. and the game felt Xo 
he wholly over, our joy promptly bcgiiia to pale and fafJc 
Moreover, let it not he Bupp^scd that Jatcnae joy is wholly 
unalloyed pleasure, Quito the contrary; sudi joy has iU 
pain. 

"Our ftinctrcBt laughter 
Wltti Bome pain Is fraugbt" 

To he sure, the affective tone of joy ia dommantly pleaeu^ 
fie, and the reasons for this condition are not far to aeel^ 
re shall presently see. But the emotion is a state of ten- 
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flion, and this fact ia all too likely to be euhmcrged from 
notice in our diapoaition to cmpliasisc tho objective basis of 
our joy, rather than the menial experience in which it is 
apprehended. 

Why should these special eipressioUB, however, charflcterise 
joy rather than otliers — eay thojn? which ehrtrnctprise grief? 
What utility have these reactions now, or could they ever hfiTC 
posBCsscd, by yirtue of which they appear in ns as heredilflry 
attitudes? Tho typical eipreaeion of joy is laughter, but 
laughter, let it be remembered, is also esprcssivc of many 
other thin^, e, j,, surprise, derision, contempt, and even the 
more paroxyeinal forms of grief — a circumstance which ap- 
pears anoTTfllous in the light of any theory other than the 
one herewith R«t fortli^ \n all thfse cbbph the laugh h the 
motor activity whieh inevitably nrrompiinicfl the explopive re^ 
lease from sUfitaiucd tension, with its suspended breathing, 
In our account of the attentive pToceaacs in coneciouencas we 
remarked the holdinj^ of the brenth aa one among other 
adaptive motor arran^eniente, all of which involve muscular 
tension. In joy, m tiie flppreeiation of humour, in surprise 
after eipcetatioii, we m[?ct preeisply this suspctiBioa of breath- 
ing suddenly cut short. The innervfllion of the vocalr facial, 
and Ijreathing muscles which thib involves is the laugh. 
Stress haa often been laid upon the rhythmic nature of 
laughter, and ondoubtc^lly this is an esfiential feature of it. 
But this does not distinguish it from other effective coorili- 
natione which are always rh^-thmiej and of which we shall have 
more to s^aj in another chapter. Joy is, then, on emotion 
which, taken in its entirety, involves a measure of antecedent 
tension, to which the mntor reaction involved In laughter and 
Its accompanying gpflture*' eonstitut^'s a awessary relief- The 
fitimuJus to these tensions is suddenly transformed, we behold 
it ID a new light; tlie tension may, therefore, be releflsed, and 
our conseiouantH'* of the proL'ess by whieh the reh-ase is 
progressively procured, &s we apprehend the etimulus in ft 
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new wavj is the emotion. The utility of the attitnde of jot 
ehould accordingly be suftidently obvious. 

ntility of Emotional Attitndcfl, — If epace permitted, and 
had we not already touched upon psspntially the enme matter 
In discussing lustioctj we might in a similar manner fllniitraie 
the originftl utilities ot the attitudes peculiar to anger, grief, 
and tlic other nidimentarj- emotions. ThuB, Danrin hae sug- 
gested that the rolling up of the upper lip in anger ia a veirtig? 
of hahita which Ldoug to tlio days when men fought with 
their VieiK The d^ching of the fists has en nmnidtakable 
fmplieation. The sigh in grief and the sobbing which abi 
belong to this emotion are e^iplicahle along lioes resembling 
those we have dencrJlied in eonneetion with joj. It would 
uDdoubtedly be intt'resliDg to canvas the expressions of snch 
familiar emotions as reverence, hop(>, remorse, gratitui 
ahome, boehfnlness, disguet, etc., hut we must forego 
The reader nuiat not forget, however, that the utility of thee? 
emotional attitudcB ie generally most evident ia eonnection 
with their funetion in primitifG conditions of life. This ia 
certainly true of the reaetiona which bave a definitely hiologi* 
cal and social value in distinction from a merely physiological 
value. 

The various acts which we call eipreejiion^i of emotion are 
einiply a<:tfl wliich are» or once were, useful under the cir- 
cumatancea calling forth the activity. It is, therefore, 4 
genetic fallacy to lupeok as though the emotion firet existed, 
and then nought an appropriate estpression. The expressive 
nesg of flnch acts is primarily a thing whieh exists only for 
some observer. The acts are, or at nil pvfntp originally were, 
means toward the realisation of some end which the individual 
has in view. The movements of my hand, aa I write, are not 
to me exjirefisions of my thought. Tliey are simpJy means to 
the end. No mure are the emotional reactions primarily ex- 
pressive to the person making them, Wben for any of the 
various reasons we have remarkeJ, and we have wholly over- 
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looked manyT the toodenoiee tow&rd these movements come 
into relations of eonflirt with other motor tendencipa, we have 
emotion- This cnnflift ultmiatL^W gives way to a crxjrdinwtion 
in Avhich both teniicnt^if-s ere brought together, or oae eup- 
preflses the olher^ or both are dispUced by a third. In any 
event, consciouanesB movea on, and that particulei emotion 
with whkh wc f^tartod out is at ao end. 

Mood end Temperament.— While emotions are called forth 
hv rtpeoifie object?, we arc ail familiar with the faot that for 
conBJdi'rable periods of time we ofteji find ournelves especially 
BUficeptible to certain forme of emotioD. After receiving a 
piet-e of good news we rnny find every event for hours after* 
ward tending to take on a bngKt and humorous coloaring. 
On the other hand, it ia an equally common experience to find 
that a fit of indigestion will cast a saffron hue over tho moat 
weleoroe fortune. Thia prpdiBpoeition to special forms of 
emotion we eall mood. It eeems to reet upon definite organic 
coadition.c, which sometimes appear to be originated purely by 
intra^trgRuic physiological disturbntiees, hut which sometimes 
are evidently due to the residual elTcets of past emotions. In 
the latter case they are practically recurrent^ or eoTittnuoua, 
emotions- In either ease they afford nothing eaecntifllly 
novel for our inapecHon. Under certain conditions of irtense 
and relatively pennn,nent omotion we epeak of the condition 
ae one of paseion. Pai^ion, however, is t. term which ie used 
Tory loosely in eevoral other conneetione. 

When we compare individuale with one another^ one of 
the striking diiTerences which we olsGrve eoneems their in- 
herited flu:*ceptibilitic8 and pred inpositinnH tn certain forms 
of emotional resptioae. Thih charaeteri&tie is one of the most 
important elements in the confetitution of what we eall tem- 
perament. Whereas mood indicatea a relatively transitory 
disposition toward a certain emotional tone, temperament nv 
fere to n f>eriiiflnc'nt tendeno', contributing to the very warp 
and woof of character. In tho conception of temperament 
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intellectual and Tolitionnl attribute are alao include*!, but tUe 
eniotfonal factor U, pi-rlmps, the mn^t significant. The 
classics! division of temperamenta into sanguine, clioleric, 
melancliolic, and phlegmatic maj le recalled. 

Sentiments — Emotions arc not dependent upon bodily con- 
ditions alone for a soil favourable to tlieir dcvelopmtmt. In- 
digestion may* indeed, render na prone to irrational irritation 
and dopreeaion, and blooming; htalth may constitute an 
anspicious prologue tn emotions of jo_y. But another eircum- 
tttance must he added, if we ere to include all the cnnditioiiia^ 
factors. This fldditionflj ^1ln^i^:]e^atilJ^ is found in the trains 
of ideas which possess i^nr consciousncsfi at any moment, and 
particularly in those general habits of thrjught and reflection 
which charscterisc our more dietinetlj- intcUeetual life. If 
our cufitomary habit of th(>ught i^ of an altruistic and opti- 
mistic turn, there can b^ no question but that we shall more 
readily respond to emotional stimulfltiona ol the eympathetie 
type than tf our ihinds are sicklied o'er mlh a paler and 
less human cast. These relatively permflnent dispositions are 
vhat wc ilcsignatc our scntirnonts. Love, friendsliip, enmii^, 
etc., are the namoi ty whicli we know such cbaracteristice* It 
will be otviouB at onrc that the relation between sentiment anil 
emotion is in a sense reciproeaL Our ecntimentfl predispose 
UB to certain kimla of emotion, — or put more truly, fire the 
predispositions to such emotions, — wherenE the cultivation of 
any emotion tends as a rule still further to fls tlie disposi* 
tion which it reflects. 

We observe that altliough emotions are eonscfous eiperi- 
eDces which have their projiniate canses in the immediately 
surrounding objects, they are profnundly modified liy id^- 
tional procf-HHt'M and hy antei-edeiit ofgaiiit- conditions, certain 
of which may be due to temporary bodily derangements, cer- 
tain others of which may arine from oor peculiar personal 
constitution, and all of which arc ultimately derived from our 
racial heritage, 
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BeUtion of Emotion to tlie Beat of CoiucioiuiicUi — If we 
undertake to connect our analj'ais of emotion with the account 
we have flJrcadv given of other mental procceses^ it will at 
once be evident that we haye been dealing wtth a very complex 
pq'cbical condition. Clearly there miut alirays be a eognitivG 
olomont in emotion. Wg apprehGnd some object, sonie cir- 
cumstarce, which i^ what we call the causse of the emotion. 
This apprehension inevitably iavolves atterttion and the as- 
s^imilative, or a»iOciutive, activities whioh wc reninrked as 
invariably accomponyicg cognition. Furthermore, wc have 
repeatedly emphasised the etrong affective tone which emo- 
tions display, and many of the emotionn to which we have 
referred had already been mentioned aa "feelinga/' It eeeme 
desirable to dwr.01 a moment upon the nature of thifi identifi- 
cation of certain emotions and feelingB, It must be definitely 
nnilerstood at the outset that till emotions are feelings in the 
meaning aBsigntKl by us to the tenn feeling. The qviestion we 
ore n<n*' briefly lo consider is eimply that of the preeise Im- 
plication of certain of these cmotiona to vhich we had pre- 
viouely accorded a clatE&iflcation aa feelings. 

Feeling and Emotion^ — Wlien we epeak of sympathy we 
sometimes mean to indicate a definite feeling wbieh has many 
of the characteriaticG of emotion, and eometimefl we refer elm-* 
ply to a sentiment, to a general attitude of mind. The same 
ambigTiity attaches to our use of tlie opposite condition, i. e., 
antipathy, and to many other so-called feelings, e, g., pride, 
humility, love, and hnte. The moral feeling of obligation, or 
tlie feeling of lonstienee, affurds a further instance of an 
emotional y)fiyehosiB. The feeling of dependence, which plays 
BO essential a part in religious phenomena, the feelings of 
reverence and uf faith, all have at timea an emotional colour* 
ing which cannot be quefilioned. 

The tusthetic eoaseioufz^ncsfl offcra repeated inetanoes of 
feelings which are tmgcd with emotion, although it mu^t be 
itaukly confessed ttiat much which masquerades as tpfithelic 
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apprwiation ia, eren when smccrL', far too cold-blooded, far 
too strictly inU'llectual, to lay any claim {o an emotional char- 
ocler. The ordicetrnl rtuditi^n of a lleudclssohn symphonv 
may fill ub with the moet genuine and delighlhil emotion, it 
may interest ue merely as a eupcrlative achievement of tech- 
nique, or it may, frankly, liore na. Eviili^nlly its daim to the 
production of a positive and unmietakable emotion will il& 
penfl, in part at least, on mirii cin^iimj^tancL's as our moot] anil 
our musical dt^elopment- But it muet not be supposed that 
intellectual aciiyitica arc, as ftuch, nccessarilr devoid of all 
emotional cnnlext. We alroaiiy know that they may poeseas 
marked affective tone. The cxpcrionce of wonder ie often a 
gcnuinaly emotional one, and it i£ difitioctively an cmotioc 
belonging to cognitive pmcpsne.fl. Belief, too, ir often a (dis- 
tinctly emotional psptrience. Yi^t belief is eBScntially a 
judging pmceas with & complicate!] development and an 
intimate dependence upon Tolitioa, 

Tlic fact of the matter ta that sueh forma of mental life 
aa these which we have juat hoen mentioning are adtounclingty 
eloborato prodiictfi of our developing ooDEcioutneefl, and. al- 
though we find t'vidi'inrt's here anri there in tliem of native 
emotinra? reactions, tliey are, fn our adult life, anyhow, inei- 
tricflldy intertwined with Ihe results nf previous pprsoual ei- 
periencen This makes it impossible to regard tliem merely aa 
emotions of the purely hereditary type to which the earlier 
annly&ifi in this chapter has been mainly devoted, I!ut despite 
thifi qualifieation, we eee at once whence it is that they get 
their a*tonIaliing impulsive power over us. However email 
the seed, there can be no i]oubt that CJich of these feelings, for 
which oar language has sn couiplpx a system of titles, con- 
taina within itself the herediiary racial tendencies which con- 
stitute and explain the imperiousnesH of emotion. The truth 
of thhi asaertion ib coniirmcd by the essentially ^cial char- 
acter of the moat important of these feelings. The aocial 
aatuTG of cthicdl feeling hangs together with the neceasarily 
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social cbaracter of rightcouancad. The religious feeLinga are 
not JctiQ social, eo far ae thoy may be conrenientl; dis- 
tinguished from the moral fecIingB- But they find their 
application in a Bocial order which transcends in part at least 
the imperfeirtions of life as wo know it here. The Eeethotic 
fwlingti might appear to be purely personal. Bet a further 
8tui.ly discloses tlie fai-t tliat the ttoi^ial eleuient is funda- 
meatal here, too. Tliia is, of course, exactly what wc should 
expect of any conflcious process which betrays an emotional 
caet, for the emotions reflect racial habits^ and iheoG muat 
inevitably have a eocial basia. 
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AH of our atu^y up to tliie pouit haa been devoted to the 
sex^eral diBtinguishablG fi^aturee of DonsciouBQ^Bs by mesne of 
wliiph ripntal fippratinns are carried on. We have discussttl 
tlie >*verfll phwHcs of ihe cognitive artivitip?, aiich us tnemorv, 
imugiuatioti, perception, ccDception, jiidgnieDt, and reafiin- 
ing. We have described the salient peculiarities of the af- 
fective prnces^e. We have analyfled the racial hereditary 
tracea in eonaoiougneBS as shown by emotion, and vt have 
from time to time e:thil>ited the different forma of motor eo- 
tirdinfltions with which (he organism appears to be endowed, 
and through which it exeeutes its adjusting raovements. It 
remains fur iks in the ftilltiwing diapters Ui IirJng these various 
deacriptiwui^ and analyses into perspeelJve with one anotJier by 
exatainiag in its entirety, and with much more of detail than 
was furnished in Chapter III., the development and char- 
actor of v'ohmtnry control. 

Method of Stndy.^ — Hitherto we have made it a general 
practice to begin our study of a given mental process by 
analysing its more conspicnous and charactprijitic features, 
and then, with this as a startiTig pointy we liave turned back 
to trace, whenever we coulil, the gienesis and function of the 
process in the individual or tbe race. We have always laid 
great etreaa on this genetic side of the ease, because it is 
evidently impofisible to evaluate and interpret a hiological 
phenomenon intelligently unices one knows its antocedents, 
and mental facts furnish no eioeption to this rule. But^ on 
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the other hand, mtntal facts are so complei and elusive Uiat 
an effort to trace the unfolding of conBciouflHtss can hardly 
be Bucwssful save wlien one has already Bome inkling of what 
to look for. In the invcetigatron of volition we can proceed 
with a much larger meaaure of freedom than heretoforCj be- 
cause we have already dealt with the more important elements 
concerned, e. g^^ attention, sensation, perception, idiias, and 
moTementB, We Bhall, therefore, after a brief analyslB of 
these elements pa*;s on to cntisidfrutlooK of a priiiiarily genetic 
kind. SubswpiE?ntly we shall rLM.um to tonsider tlie more com- 
plex relations of voluntary ad£. 

General Analysis of Volition. — When we direct our atlcn- 
tii>Ei to the immediately di.^ccrnibli; feoturce of voluntary aeta 
in adult life, we note that such ada always involve foresight 
of eome end, that this end is dceired or at least consented to^ 
aad that certain muscular movements then occur which are 
meant to attain the end,* We observe, furtlier, that on some 
oi'casions the irierp presence of hji idea carries with it in- 
stantly and without deliheration t^ie exffcution of movement, 
whereae on other occaBions arrival at the atage oi mental 
consent requires long trains of reflective thought, and move- 
ments exprctBivG of t)ie Jct^iaion may be postponed indefinitely. 
Sometimes the decision seems to he a relatively passive affair 
which makes itself on the basis of the facta considered- 
Sometimes, on the other hand, the whole self sK'ms to be pro- 
jected into the choice, and the conseiousnesa of this mandate 
of the will i5 designated bj Jaines and others as the "fiat/* 



• luaBmueh hs [■erriiki ilpi-'lslnnfl 9t>pm T»r]mnrlly tn ooinffn 
our tralD« of tJiotight rntlipr tbno our miitiiTilar acdrities, oe 
wbeu we refiolve to mtitinue a cvurse of refltt'tlon, our funnula- 
tJou luny Jini)Piir lo etoplinul?*? iimUily fJio motor rentoren of voll- 
tloa. But It niuflt be rememljertHl tliJit voluatarily totryloff on 
A iinx^vsH of tbiikkln^ reijolres tlit? btt-tirlir^ of definite motor 
attitude, und furthormor*'. tbnt nW Huet tliinklng baa as ItB 
purjK'^ some future afiioa, bo^'ever loog deferred wo may 
up«ct Uiia aoLiuii to Lie. 
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Moreover, we olserre that ordinarily tKe uttainmeot ot a 
dcx^ision linde tlic muKclea already capable of carrying out tbc 
neoessary coord inationa, but occaeioaally the will can com- 
mand no adequate motor agenta. We may readily illustrate 
these oases, 

Afl I ait at my desk I feel a draft. Withoiit a moment** 
hesitation T rise and close tbe window. Here in a perceptual 
prot'CBS, followed immedidtelj by an appropriatp movement 
of voluntary muscles. Agaiu aa I write, a word comes into 
my mind the spelling of which is uncertain. Inatantly I 
turn it up in the dictionary. Here ia an idea followftl 
promptly by a morement of tbc volitional kind- As I procpe<l 
with my writing I come to a point whore I most decide 
whether or not to incorporate a certain snbjeet in my teit. 
The meriiB of the question require long and careful consider- 
atiom Finally I decide to drop the matter from my book, 
and forthwith my writing goes on upon Euiother topic. Id 
all the caHCfl thus far cited I have been in command of the 
motor coiirdinationfl needed to realise my purposes. But if I 
suddenly desist from writing and decide to step to the piano 
in the nest room and indulge in a eonata, my willing be- 
comes a mere burleaque, for I cannot play. We may safely 
start, then, from the afiflumption that every voluntary act 
involves the presence in the mind of ideas anticipatory 
of tJie act. With this dm^trine aa a point of departure 
we must eiaraine more preciEcly our volitional consciousnesa 
and \U relation to our morcments. So far aa the "fiat" 
rDpreaenta in the author^a opinion a genuine feature of voli- 
tional proeeseea, it will he discussed in a later chapter in 
connection with the conBciousneM of effort. It will evidently 
be judicious to select for cur present study acts which differ 
as widely as poflEible, both ae rcgardjn the miiscles employed 
in their accomplishment and. in the character of the results 
achieved. Let us first, then, ooneider a Bcriea of Toiuntapy 
acta in which diSerent muscles are concerned* 
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The Sensory and Ideational Elements of Conttol Over Vol- 
untary Acta. — When I wieh to sing ur wlii&Uc a melody, I 
observi: tliat the appropriate inuscular movements follow the 
presence in my conacioueness of auditory and kinttathetie 
imageB- 1 seem (irat to hear the mdody menlfllly, and to 
feel the sensations which come from mj thront and Upa when 
1 do actually einp or whistle. In vrilingj on the other hand, 
r ob«?rve, eepeciaily in tbe case of worHs which are riifficult 
to flppll, that my movGirent*i are more or Ift^s controlled by 
vi^mil iniagcTy. T get a g[iTiL|ise at a viaual Image of the word 
to be uaeJ. In ihij^ case, however, T am also often aware of 
auditory images of the sounds of the sequent letterfl as they 
would be heard were the word being spelled aloud. There ie, 
moreover, a rather conatant escort of kinecethetic images aris- 
ing from the former eensationa of the hand moTemente em* 
ployed in wrftJcg llio won!. I may even use as cues for the 
ensuing movemi*nt th*" kin^esthetic sensiations originating in 
the miiHCular contraftionn of tlie hand. In throwing at a 
mark my attention is almtiHt wholly alisorhed in looking at 
the spot for which I am aiming. The control of the throw- 
ing movement in thi^ caw; is largely from viaual acnaory cur- 
roiits, dimly reinforced, however, bv kina?flthetk impressions 
from varioui* parts of the body. In jumping from a etonding 
position there is firet a visual perception of the difltance or 
height to be eleart-d, followed almost inetantly by a setting 
of the various iiiusdes of the boily invoh-pil in the act, with a 
coneeqitent mass of kina^thetip fientJory impressions aroased 
by these muscular contractions. When these sensations have 
reaches what is judged to be an adequate quality and in- 
tensity, thp mind says " go.'' and thi.^ jumping occurs. 

These illustrfltionB suggest that senflational or ideational 
processes may he need indilferently aa the immediate pre- 
cnrsor? of coordinated movements, and they ETiggest, further- 
more, that any kind of sensory or ideational material may he 
used ID this way. Our ease* Lave diselosed auditory, visual. 
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and kiniGstlietic qualitips, lint a further aeftreh would liaw 

If these caaefi seem too trivial to be fairly UluatratiTe, w 
may turn to a cose invoWing Bome Bcrioiia practical coaae- 
quenccB, e- g^, the consideration of a large investment, \\ 
will, however, be boco at cnce that such n caee promptly re- 
duces to the form of reaHoning^ aod we may, therefore, with- 
out more ado refer (jack to t\\Q pvi<1t;nee which we preseated 
in our diseneaioTi of that prncess, to show t!iat imagery of ODe 
kind nr anotlirr is a rdrspiiuons nnil cimfitant feature of iL 
We shall find ourselvce on euch occasions ae that of otit illna- 
tratioQ paasing in mental review ideas which represent the 
pros ani3 cons oF the proposed investment. Little by little 
one of theee proupa of idcaa begins to displace tlic other, and 
to become more firmly organised in our con&ciousnesB, until 
at Wt tbe opposite group is altogether vanquished and devi- 
talised. The expression of onr decision may take yerbal 
form, or it may rtsult in onr writing a check, or making some 
other equally sri;riiP< iint motor n-siinnsc. 

Types of Connection Between the SenBory-IdeatiottU Ele- 
ments and Movements,— yow if we call to niind each of our 
illufltrationfl we tball notice that in ccrtoin caacs the idea 
which apparently controlled the voluntary act was on idea of 
tiie movement itself. This ie partly true in the case of 
eingirg. more largely tnio in the case of jumping, when? 
peripherally aroused impressione dominate over those cen- 
trally aroused. That ia to tiay, in certain Instances kdna**- 
tlietiL" scnsalicns »ind iutagefl furnish us the materijil liy mean^ 
of which we practically anticipate, and so control, the more^ 
ment we wish to make. In other instances, however, the sen- 
entionfi and images have to do primarily with the rcftulls of the 
movementfi, or with eoniethiog connected vith these results 
in & secondary faahion. The auditory imager ueed in the 
control of singing, wMatling, and sometimes writing are c>£Q0 
in point. In controlling vocal movements in this ^&j t/g arc 
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employing images vhich are copies, in a measure, of sensory 
impresfiions made upon the ear by the rocaligations, Svit 
when the hand movements of writing are thns controlled, we 
dearly have a romidabout cormection between vocal spelling 
movements, with their auditory oonsequerees, and hand spell- 
ing motions. In the ease of our investment det-iMon tbe ideas 
may have had to do entirely with the conditions of the mar- 
kets, the vitality of our own bank account, etc., and the act 
whicb eipressed the decision, e. g-, eiguing onr name to a 
check, may never once have come to mind until the deed was 
about to be executed. We muat recognise from these obMrva- 
tions that tli^ id^as and sensations by means of wbieh we 
gnpenris* our movementfl may be of tlie rao^tt varioMS char- 
acter, and their relations to the movpmenta may b* eitlitr very 
close, ae in tlie ease where Lliey are krufc^tlietic, or indefinitely 
remote. Jamee cmploya a useful pair of terms in calling 
those ideas of movement whicb originate in the part of the 
body moved, "rcfiident,'* deaignating all other ideae which 
arise from the consequences of the movemeut^ "remote-'^ It 
must be added, however, that in praetice the severance of the 
two from one anotlier U in mnet per^oas by no means m eom- 
plete as his deKcription implies. After we hnvg commented 
upon another important characteristie nf these volitional 
acts we miiht attempt to discover just bow it comes almut tliat 
the various forms of sensatioti and imagery which we have 
noted attain their eonuection with the relevant mOTementa. 
Attention and Volition. — More fundairjcntal, ptThaps* in 
volitional prtJcey.i^es than the controHing imagery is the fact 
of attention. No idea can dominate our movements which 
dr>efl not eatoh and hokl onr attention. Indeed, volition ss a 
strictly mental affair is neither more nor Irss than a matti-r 
of attention. When we can keep our attention firmly fiied 
upon a line of conduct, to tjje exclusion of all competitors, 
oar decir^ion Js already made. In all diflieult decisions the 
atreaa of the situation e&ists primarily in the tension between 
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the ideas representing the aJtematiTcSp First one and tbci 
another of the |>oasibilitica forces itself upon us, and our at- 
tention will not rest for more thfin a niouioat or two upon an? 
single ono. The chapter upoa Qtlention brought to oor 
notice a number ol reuHons for believing this proecss to bo » 
universal feature of conaciousneas, and we ean feel no but- 
prise, therefore, to find it plajirg a dominant role rn vulilion 
where i-onflrioLianess fllsplaj^ its most signilicatil; t'harad*'r- 
ietics. It is by means of oiir ideas that wc onlicipate the fu- 
ture and project for oursL-lvcfl the lineH of our conduct, but it 
JB by means of attention that wc actuully succeed in making: 
some one of thew anticipatory ideas real in the form of fiction. 
Attention must have Bomething to work upon, and thi*? Mine- 
thing U supplied in the form of Bensational and ideational 
presentation!*. Attention is the function by means of whieh 
mental ptissibilify becomes motor aclnaliby. With this fact 
in mind our n^xt huaincaa niuht be the tracing of the develop- 
ment by means of which the various kinds of ideas which 
wc find our&plvcs using to control our movements come to 
have this p-^culiar power. This undertaking involves our 
tuminp back to tlie conditions in infancy and early childhcmd, 
during whieh most of our important coordinations are 
eiilahliyhefl. 

Primitive Motor Conscionsnea*. — The primitive Donsciou&- 
rtesfl of the m'w-Iioni child i^ confronted not only by the ob* 
jects of the external world outside the organism, it le also in 
frequent receipt of impressions from those muaciilar tnovc- 
mt-nts of the organism itself to which we htLve so often re- 
ferred. The vsgiie precursorE in the child's mind of his 
subsequent dourly recognised perceptions and ideas of move- 
ment are thue primordial' In any events oonaciouEness with 
the germ of attention in it ifl present from the beginning, and 
the stimulations of whieh it must immediately become aware, 
in however vague and irartieulate a manner, are in part, 
from the very outset, aeasory stimulations aroused by mus- 
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ciilar movements. So far as cormcioaBnc£s is cont^cmcd, then, 
sensation and inovemi?iit come into 'existence together; for 
confteinuftup^s they are reftllv fynp. 

Transition From E&adom to GQntrolIed UoTementfl* — We 
havo fllreadj had octaeion in earlier chapters to inveulory the 
capital of motor toordinatious with which the new-born babe 
ia cndowetl, and we have found it confined to a few simple 
rcfles mox-ementa, for the iiiOBt part poorly e:tecutcdi to b few 
poBsibly ■■ epontaneoufi movement^/' and to a etore of aat*>- 
motic activities concerned with resplriitinii, circulation, and 
niitrition. Voluntary action in any propLT sense is wholly 
wanting, and tliitt finds it^ iinnjetliato explanation in two con* 
sjilerationn : (1) the psytliolngjcal fart that voluntary action 
impliea action toward aome rccognitfeil end whidi the alrscnce 
of eipencnce necessarily precludes; aod (2) the physiological 
fact that the cortical centrca arc atill too imperftjctly devel- 
oped to afford interconnections between the eense organs and 
the yolnntary muaclee. The latter coca id e rati on ia, of coiirse, 
fatal to any immediate dei^elopment of voluntary control, but 
even were the nervous nystem functionally mature at hirth, the 
firftt dilBcultj" wtnild prt-v^nt tbi' rapid pstablisliing of such 
control. In oiir descriptiun of (tiipuliive aelivitics in Chapter 
III. wc noticed that little by little the merely random more- 
mentfl of infancy become coordinated with reference to cer- 
tain flori^ of Btiimili, iintil by the end of the third or fourth 
we<'k, with most children, the eye movemente can be «?on- 
tfolled, and hy the end of the twenty-fourth month all the 
more irapprtaot nidimentnry muwiilar movemeute can l»e 
executed, Now, what are the iuti^nnediate steps between this 
period of merely rcfics, or lendnm, intpulsive acti\'ity with 
which the child begins life and the period of Toluntary motor 
control ? 

EJementary Principlea of Transition.— We may lay down 
two general propositions to etart with» which must be continu- 
«ily Ujrue in mind in order to avoid misapprohaiiaioiL Thoao 



PSYCHOLOGY 

principle's, which are suHiainod by all obsc^rvatiuii, on*: (1) 
that all voluntary control is built upon a fimndation of move- 
ments which are already going on in on impuleive way; anrl 
(2) that the development of oonlnl, nlthoiigh fmm the 1i^ 
ginning it extends in a measuTe, perhaps to all the volimtar}f 
muscles, proL-eeds more rapidly, now in one group and now 
in another. Broadly epeHking;, ihv. larger muaclcs arc firrt 
brought under accurate control, while later oD the more deli- 
cate movenicnts of the small mueclee arc acquired; a fad 
which should be taken into account in the earlv occupations 
of children. This law of periodic or rhythmic growth ehar- 
acleriflefl all inental and bodily development A child maj 
have fairly good control nf its eye movenieuts, wliile the arm 
moTcmenla are still vague and inaccurate; and it may have 
acquired coni^idcrahk de^crity with itfl hands, wliilf* Miil 
unable to command its feet with much auccess. Valitiou 
must notj then^ he thought of as a prooees in which conscious 
nesa somehow bringa into life movements which previoualy 
did not exist. The problem of the evolution of ecmtrol U the 
problem connceted with the coordinating, in referencL- to 
certain end^, of movcuients already occurring in an unco- 
ordinated way. We are under no obligation to esplain tlie 
esietence of the movements. They are already in evidence^ 
Our problem is eiraply concerned with the method of thdf 
Byetemati^Ltion, and th«ir organisation, in connection with 
ccnscio]ifinp?fl. 

Law of Excess Discharge. — We may profttahly select for 
esaniinatioii & ease illnh^Lrative of one typieal form in which 
control over these unordered movements is eeeiired. Tjet us 
suppose that a briglit and noisy rattle ia [rre^^enteii to the 
notice of a child who has l«irne<l U' iiHun h\& eyes, hut who 
is as yet unable to reach intelligently for ohjeeta. How doea 
the child iearn to grasp Eueh an object, which he aeea and 
hears ? The rattle stimuialcs at once both eye and ear. The 
child's firat reaction is, perhaps, one of aetonieljcd inB|R'etiiji:, 
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as he gazeft at this unfRinilinr thmg. The aoise contiaiiea 
and the bright colour catches the attention. The seneory cur- 
rentfi from the two sense organs find no adequate OraiDage 
chflnnele in the motor attitude involved in wntdiinp, ccnM- 
quently they begin to overflow into other ehnnnele. Now 
there are already eetabliahed, db we hare remarked a nuinUr 
of tim^, pervious pathwavB leading eentrifugally away from 
the motor regions of the eentra) eysteni. These ure the fiuth- 
THvs employed in the impulsive, instinctive m<ivemente, etc. 
The overflow from our sen9<jry diaturhanees natarallj tends, 
therefore, to pass off in these direetione, and presently ve see 
that the child is moving hie hands and arms and hetid more 
or less violently, and often the muscles o£ the tnmk and tegs 
are bIso mnch affected. 

First AccidcEtal SuccftSfl. — At first the«c movements are 
inevitably spanmodie, vague^ and uncoordinated. They sim- 
ply euggwiti as we observe them, some sort of eiploaion in the 
motor eentres. We say that the child is interested by the 
rattle, that he wants to get it, and no donbt his coUHcJouaness 
ia much agitated by the expcTicnce. But we must guard 
against the fallacious sLippoaition that he wants the rattle in 
any eu(?h confieious intelligent manner as an adult might 
desire an objects The child may b& aeting as he does simply 
bwsuse his nerveii make him do no, gnsl as one sneezes when 
fiuffeient pepi^er h introduced into the nostrils, not becanse 
one newsaarily wants Icj sneeze. Imt because it h iinpofieil>le to 
help it. Whatever may be the outcome of the first exposure to 
euch a stimulus as this, the continued presence of the rattle 
for a few momenta is very likely to result in some movement 
cf the arms adet^uate for grasping it- It will be remembered 
Ibat the grasping instinct is among the most primitive of all. 
This succeseful grasping may not occur until the rattle has 
been held out in this v&y a number of times. But tbe activi- 
ties which we have dcacrihed are those which commonly pre- 
cede duch Buuccsa, whether it be attained quickly or tilowljr. 



35^ 



PSYCHOLOGY 



thii 

I 



PleaBurable Tone of Accidental Soccesa. — The first atqt, 
therefore, m securiug voluntary control t>f the hand and flrm 
under fiuoh rircunistflni'Gi* is bas*?d upon tlie tondency of tlw 
sensory stiniulationa to produce diffused niotor diecbargt^ 
throughout mfluy muscled of the Iwdy. CertaiD of these 
mutor aclivitiefe result Ju t^hungiug Ihe ttimulud in some whj. 
The next problem ia, therefore, concerned witli the eonee- 
qucneee of thia fact, whkli in the case of our iUttatratMur 
consiKte in tho Buceossful prosping of the rattle. Such an 
act afforJs a new and gcneralty delightful flnrprise, and in tbii 
fact IB found tite reason for its importance in furthering 
volitional eontroL 

According to the general lav of hahit wliicb we ha-re 
often icvoked. the persistent drainage of the fitnsorv ita 
pulses set up by the rattle, out tiirough the mifici'llanTOuj 
motor channele of the nervous Bjatem, would eetahlisli n 
tain prediepoeition in thcee irapulpcs to pour out throiip 
theee same ehannelfi whenever the rattle was observed, Thia 
seeme, indeed, to he the fact. But when the rattle is actually 
grasped we have a new stimultis imnicJiatelj introduced. In 
pinef- of tho rattle seen -ait d-h*'flrd. we have uow the rattle 
felt-aDd-heurd-aud-seeu-inoyiug-with-the-haud. TlFese dis- 
tineliouff, of course, cauiiot eiist for the bahy with any sudi 
defJnitenesa as they do for uti who are looking on. But tli 
exist €£ diffcrenceB actually feit, however inadequately 
miplit he described^ euppofiiup; the child were able to exprew 
liiuiflelf. The mere change of the stimnlue Tipually attended 
to must, then, under the supposed conditions^ serve momeutar- 
ily at least to intensify the chihrq iittentinn to the total sittu 
tion. Furthermore, the grasping of t)ie objcL^t, involving as 
does a definite njotor coordination of an efllHent kind, ia 
ee agreeable, i. e., it is a nonual activity of functions (in thift 
instance inatfnctire) adequate to tlio demands laid upon th 
The result of auccesa ia tbe reaching atid p:r*i3pingj with 
heightened conscious tone, will accordingly accentuate the 
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diapoFjitinn to lu iu the funu of habit the total series of re- 
actioiu which have led up to tliis outcome. It nov remains 
to observe how the child availfi hiuieelf of the progress thufl 
far attained to inofltcr compMelj the moYomiiita contetncd. 

Process After First Success. — In the first plaoe^ obeerva- 
lion will at once disclose the fact that fruiu Ihiii poiat ou 
progress ie gt*neralljr slow and tentative, difTt^ring ntarkedlj 
in thifl respect from certain featuree of the process by which 
adults learii new coord inutiontt. A coQ^Iderable nuniber of 
attempts may te nctesaary before the baby can repeat 
promptly hie £rst eueceesful movement- When the coordi- 
nati'm 13 actually well matured, two striking charocterietica 
dtstJnguiBh it from the predeeeesora out of which it has 
grown. It ia accurate, not heaitant nor Tagae, and it in- 
volves only the museles actually neeeasary for its perform- 
ance, instead of many others io varioiiJi partu of the body. 
How hsTc these uaelees movements been eliminated? Wo 
cannot reply to this question with as much definitenesa and 
detail as i^ dc&iraMe, hut the general nature of the proceea 
aeejn^ to be somewhat qe foUowa. 

Elimination of Tseless Mo^rementt.— The bab/a conscions- 
ness is all the time vividly t-ulisted in the movements which 
h& la makings hut the rattle fumit^hes the constant fncna for 
theae, end for the hnhj'n uttentinn. Of all the movements 
whith arc made, tht^sc are uioht likely to get notice which are 
most intimately connected with the immediate field of atten- 
tion. Needless to aay, these are the movements of the child's 
own han(3e and arms, which he must see whenever they chance 
to approach the rattle, and which he muat vaguely feel as often 
as they move. So far, then, qb the rattle is the centre of the 
bahiy*s attention, those sensations will receive most emphasis 
in conBciouaneas which are most immediately connected with 
it, which coalesce most readily with it Ii^to a single eKperience, 
changing when it changes^ remaining imchangad when it ia 
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Once Again, l^t it not U? tiupptJStO llmt we are for a maatf^i 
olFcring such fin onalyeis as the above ns an account of on^^ 
thing preaent reflectively to the child. His naivete roa? bt 
&e great a.^^ poj^t^jble. We are simply degoribing Ehc kinds of 
Bensationa which must apparently get ino*t con-^piciioue tvpre- 
fienlation in bis L-onst^iniisnt'ss. It wnuld seem, then, that th« 
inoremtntti of Ihe hand and arm would get most vivid attrai' 
tion among the various raiidum luovtmentfi o£ the body, and 
that of the aevernt movements whicii the hand and arm* 
mi^ht accidentally execute, those again would receive most 
eniphflsja whieh aetutiily rtsultcd in grasping the objcel. The 
situation eeems to binge for the explanation of ite develop- 
ment into controlled movennent, with Inpse of useless raonre- 
mentB, upon the pltaaur^ible itsation of attention on tlie rattle 
and the eonsetjuent emphasis of all acn^aiions eauAcd li^ 
movcmcnt^ ufTecting this centre of attention. Such niove- 
menta as regularly afTect the rattle are thereby necessarily 
cmphaBi*<cdT so long as the rattle ie tho object of attentioEi, 
end the prcdiaposition for the seneory impulses to drain out 
through them i^ heightened. The otbere fall away largely 
because the neural energy is adequately pro\ided for in these 
new-fomifil pathwoye. Rut they do not full away at oncc^ 
and the elTtctive tviordi nation \s not st-t up at nnee. The 
proce&s is *low. ajid gives every indication of bt:ing a real 
grv>wth. 

The Case of Ideational Controi— if this accoimt be ac- 
cepted, it £iuggeM« an explanation of how it niight come about 
that when an inlnrpsting object was placed before a child he 
might be able to reach it. Our e::plaiiatioD thus far has been 
ca*rt in terme of the kw of habit, rperating under the inteaai- 
fying cfFfetB of agreealile atienli^in ujKiii rnoior iliKcharges nf 
an iuipidsive and exeFss-dificliarge type. Bnt what explana- 
tion does it afford of the ability voluntarily to control the 
hand and arm moveuiente of tbis kind vhen a stimulating 
object is wanting? IIow does it account for the origin of 
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eucb idcatiortal ccntrol od was cvidenoecl in our analjBiB of 
adult volition at the begiimiii^ of the chapter? 

If we hav<B been correct thi;a for in our aoooiint of tlie 
manner io whrch movementa oi the vcluntary niuscltJti become 
coorih'oated in reHponfie to certain aeiifiorj stiiualfliioLLS, it 
ought nrjt to he difficult to get at the manner in which iJea^ 
tional prwcsscs secure the same rc&ult. The facta upon 
which the correct ejEplnnation rt^ata were diBcaased in the 
chaptere begianicg with perception, mcmoryj and imagin- 
ation. All ctntrfllly initiated ima^ry is ullimatply derived 
from antecedent aensory sourcea, and like its aensory pre- 
cursors it all t^ni^R tti he converted Hnoner or Intpr into motor 
activity. !n askicg how ideaw come to set up niovements, 
therefore, our only prohlem is how pBrticular ideas comp to 
be followed by particnlar appropriate movementa. The 
tendency to produce uiotor changes of some kind is an innate 
chflpacteristie of b.\\ imogeT7 processes. In thie schbc all our 
ideae ate lootor. Or. as certain pBycholo^stfl would put it^ 
all conecionsnGes is conativo. The real question is, why an 
idea should ever fail to produce a movement, and we antici- 
pate our di>4ciiBSJOD ko far an to say forthwith that aueh failure 
is due simply and si^Jely to the inhibiting effect of some 
other ideational process, which U also struggling for motor 
ejq>re6Eion, 

In connection with our firat illustration of the attflinment 
of control over an cre-haad coordination, wc have traced the 
proeees by which needles movements are eliminated and 
accurate efficient ones become fiied. So far as memory im- 
age* of these movcmenls have heen forming aud gaining dura- 
hility in the course of tlie development, thor+e iniage* have 
evidently had most opportunity for emphaeis which have been 
constantly connected with the aucce^fid coord inatione. They 
are, tlierefore, most likely to persist in eom^ciouaness. 

Keural Hubit and Ideational Control. — The cjcplanation of 
the fact that £ueh ideat; arc able to call forth the movemente 
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ileflirt'd ^ttmH to rrat wlmlly upon tlio principle of net 
habits The apjicftnince in conedousnesfi of the idea of tb( 
movement meona in the first iuatancc a re-escitation neurfllly 
of a certain contral portion of a aonsory-motor arc, Gronteil 
that £iich an excitation takos place, whaterer its neur^ 
antecedents^ we can feel euro, from tho polar nature of ner- 
vous eurrcnlsj tliat it will iasne in a motor discharge. Tlw 
JdeiLtloua] proce^ simply rciDstat^ii, ss ve \\Ryn »o cft^n not^ 
herctoforpf the latter jmrtion of a previons aensorj-motor 
proctss- This relation is exhibited graphicatlv, olthongh 
with extreme simplification of the actual fact*, in the accom* 
ponying diagram (figure IJU)^ in which Si>SM rcpresentd 
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Fw. 60. Thp pathwnj from fl' ta If reprpaontn the oourso of a 
teptory BtEiiiulufl jtnt^fLng Trmn it Renne orgBu to a unaclc 
tlirouKb forrk'fll '.^otrea. Tlie imlliwny 1 to M reiire^euta 
thP <i:nirs4» oT »n itleatittnaliv, or cr-riirtillif. ataas^ ii^iir.'^l nc- 
llrIl,T tnjvppslng In imrl tlie wnne iHitliWaj' Ji* the urcploui 

the couise of a sensory impulse forward into a coonlinated 
reactioni and llIM reprfsenis the name rearticn, but in 
thia ca&e witli iu initiation m an image or Idea. If it he ad* 
znitted, tlien^ that ite hare already diaccvered the eesfutial 
steps in the procces by winch movcnicntH^ become eoordinal«l 
in reference to certam sensory stimuli, it foltova inovitflbly 
from the conei derations which wc have brought forward in 
earJier chapters that a re-cofcitement of the central regions 
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cotmect^d nitb these seDsory^molur (^4>5r(]iDation£ vriW^ unless 
inhlbU^yl ia some definilE ntamLer^ reproduce the tiame motoT 
TeaofioD8. Iiua^^er}' is ITie nJOfioioiiB tAetor in suoh rectrul 
esiritationa. The iUe& ol a niovemfiit is, neurally comidereJ^ 
tbe beginning of thai movement. 

The Learning Df New Coordin&tioni by Adults. — Having 
now analvscd tlie primitive cdtabllflhmcnt of AQU^ry and 
idcfitit^ndl motor control, it will be profitable to paufie a 
moment and examine certain pccuharitieg of adult processes. 
It has sometimes been raaiQtaiined that adults tn learning any 
Tww coordmation avail tbemaelTes, first, of the "resident" 
iaiiigen', u e., thj*l which leprewnts the kinwatlieLic sensation 
of tlie moving part; and tliat after the coordination has been 
established thej resort to '^ remote " imagerj, V. c., that which 
rcpre^nta the sensory effect of the moTcmcnt upon acD?o 
organs other than those in the part of the body moved. There 
is undoubtedly a measure of truth in this formulation, but it 
retjuires somt* modification before we can accept it. So far 
aa concerns the development of coordinations in babies, it ia 
evidently very dillkiiTt, if not iiDpossible, to determine what 
kinds of imagery are employed: and, anyhow, (as we have 
seen) the important primary steps in the proceae are probably 
based Dpon the use of ^ens^tions, and not images at all- When 
we turn to adults and eiominp the facts in the ca^e of acquir- 
iog a new series of coordinalione, auch, for example, oe playing 
the piano, we find ver>' great individual variation, but tn 
general the process is of the following cliaraeter: 

We first employ the visual impreiitiion to guide ub a& to 
the prui>er position for cur ham^s. We then attempt to secure 
a dbttinct iactual-kiu^sthctic impresfijon of the feeUug of the 
band and fingera when their position ia correct for seLuring 
certain refulte, f. ff^, playing the scale. For a long time the 
proper playing of tlie scale requirca the control of both the 
viaual and the taclual-kina^thctic proccseee, one of which is 
resident and one remote Moreover, it ia visual and kin^a- 
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thctic Benaory elemenU, rather th&n images or ideas, w\ac)i 
are einployL*d at the outseL After the coordination is fairly 
well e^talilisbedj the sensoTY control may be Jisreganled anil 
either kind of Imagery may then be employed to ilisclua^ 
the movKTiipat, As u niaittT of fai^t, wbeii thia stage k 
reached another and more remote form of imagery generally 
steps in and takes coiumacd. PJa^'ing coniiiiDiity ifi dcUH 
from a printed acore, imd always, save upon a fow huti3«ttely 
constructed instruments, produces fcound. When the eontrol 
of the finger movements is higlily dereJoped, the sight of the 
Bcore, the vieufll imuge of it, nr the auditory image of tte 
sound of the composition, may serve entirely well to bring 
ahout the mov^mentSj whicli seem to "take care of them* 
selrea," as we eay. 

It appears, therefore, that the change in the form of 
imagery which we employ in the control of our movomeots ia 
not to be deeorihed merely in terms of a trnnsfcr from Teeident 
to remote. The sequence of events in the moat liighly detrd* 
oped ca«e8 sterns to be of thiB characteTj i. s., residpnt-and- 
remote-fienflatlons immeiliatoly connected with the TmivenieiitH, 
reel den t-and-remote-imagefl immediately connected with the 
movcraenf, rcmote-ecnentions-and-iniagcs mcJiatelv connected 
with the movement. The eluc to the scver/il steps in tfcc 
cnward progress will gc-nerally be found in inquiring where 
one^e interest is located at the moment. So long se this 
is Deces*4Brily in the moyeinent itself whose control vp de- 
ftire> the psychological eleniiiot:* w^ill all be fonod gaJhered 
about this. Some of them will be realdeat, some remote. 
The moment the movement is mastered, liowcver, interest 
generally moves forward i*> the application of the movemidnt 
in eomc larger undertaking, and at thia stage the mental ele- 
ments which refer to tlio movement and bring it into opera- 
tion may l>e oniy remotely connected witli it. But tlie 
connection is, nevertheless, realj however seemingly remote, 
and the ftpproprlate muBCular activity never (otlows an idea. 
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unlcse oDc'a previoofi csperienoe has in aome fa^bzon or other 
egt^bLished a ocrus of the habit typ«. The functional or* 
gacic connection between such idoas and their motor eipres- 
eiong r^ just as gtnuiue ati ihat display^ by anj other tind of 
ideo-motor fusion. It is only from the etandpoint of the 
outside obeerver. who either does Dot know or else neglects 
the onteceileiit development, that tbc two thiDg^ appear re- 
mote and djet-onnetlcd from one another. 

The Disappearance of Conicioninesi From Controlled Co- 
ordinations. — It remains to emphasise onc« again ono of the 
rudimentary facte aboat tlie ostabliiihment of motor control 
before pajiifiirig on (in the aejit chapter) to o*?rtain of the more 
complex features of the process- We Iiave repeatedly had 
occasioik to remark Uiat L-onsciuiu^nebs tenda to disappear the 
motacDt that physiological conditioti» are eetabliahed adequate 
to the BUperviflion of the various motor afijufltmente necessary 
to the organism. The case of volition affords the eonspicuoTia 
and typical instance of this disposition. When a special form 
of motor activity U needed, attention steps in and the psycho 
phyGical proo^^'^es whieh ve have jnst described eooperata to 
effect a Hatiflfactory coordination. Thin coordination is then 
deposited, so to speak, in the nervous system in the form at a 
habit- When further organic demands arise, this habit ia 
ready at hand and capable of being employed with b minimum 
of conscious coDtroL in this way consciousness ia ever preas- 
ing onward, supported by the reserve forces of habitual oo- 
3rdinationfi, which can at any moment be summoned in the 
conquest of new realms. Volition has tbuH no »*ooner estab* 
liabed a babtt than it turns a1>out and employs tlie habit as a 
tool in the constrnetion of larger, more extensire habits. 

In adult life almost all of one^s important decisionfl are 
carried ont in a practically automatic manner by established 
coordinations of the habit type. Writing, reading, walking, 
talking — what is there that one does which docs not in the 
last analyeifi reduce to the use of aequij^ habita? The 
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ethical and pedagogical importnnce of ttie altolutely fiUKlft* 
mental nature of habit, upon which we enlarged m Cbapler 
[ir,, nuiMt ]ip obvious, Wb(?n viewed in this way one eeea, too, 
why vnlitinual priKeKHCR weni at first night to have so much of 
the miraculous in them, Whj and how ehonld the mere 
flitting ^if an idi'd through my mind kad to euch rcmnricablT 
compJes and well-adapted acta qh the playing of an aris, the 
paying of a bil], ete_? The anawer is lilerully impnsaible, no- 
leBH we turn bac-k and trace the progreea step by step through 
which the coordinaticus hnvf hpenme ^tBblisbfd nnd cocie 
in(o fnncltonal cnimecticm with partienlnr idens. Wlien Vf 
have made auch an ajipninrh to the problem as LbiH, the s^oln- 
tion is seen to involve definite and lateUigible laws operating 
in a fixed and definite way, 

Oonsoiona Imitation m a Basal Type of Volition. — It vill 
be r(!eallcd that wo dnssified one form of iiuTlfltion omoog Uio 
iinpalaivG typei of rooction, Paycbnlogi,*tB are at varianee 
with one another aa to its in^tinetii^e nature. It will appear 
when we take up tlie discussion Et this point, aB it did in the 
chapter on inKtinct, that certain varieties of iniitatian are 
undoubtedly uot instinctive id any demonetrable manner, 
whereas certain other varictiea of it etrongly suggest this 
origin. MorLUvcr, certain fonnsof reaction which have betn 
callod imitative are charat-tcriaed hy Ihc more repetition of a 
movement regardh-Rs of ite iinme<lifltc pi"o\ocfttive. Imitation 
in the more euslumary and limited fienae apjilies pn>|Jorly to 
eases in which the action of some Becond person h intention* 
ally eopred^in pur|wii-e, if not in faiTt. Tt ruifit also be 
addei] that wherejia imitation in the cijmnion implication of 
the term applies to acts done eonscioualy and wUh definite 
intent, certcin imitative reactions are apparently executed 
without any explicit purpose and with a minimum of eon- 
flcioue flupervieion. These eomple>;(ties in the modern moan- 
-ng aeeribed to the term "imitation" need to be borne in 
mind if one is to avoid cjonfufiion. This is especially true 
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when one is a'ferring to such acts for light iipon the mode 
in which voluntary oontrrjl Je eltained. 

Primary Imitation. — The rtpctition ot tnonofl}']lahl«s, mich 
as da-da, which many babiw indulge in loTig before thpy begin 
to use vocal sonods intelligently, may wrve to illustrjite the 
first type of imitative act*^ Sometimes these fiounda fire 
cloeely Bimilai to certain words which the child may have 
ht'ard- But it secmfl questionable how far the t^^mi imitation 
can fairly be applied to acte of thie eharafrtfr. In any cum 
they belong to the form of activity which Mr, Baldwin hafl 
dubbed "circular reactions." The articulatory movements, 
once they are Ttiade, ])nx3iice auilitDir and kiDa?t;L}ietie sensa- 
tjons, Tliese aom^ory Gtimulations drain out again through 
the already pervious pathways leading to the same luueelea, 
and eo the proccfts goca on more or less indefinitely. Such 
employment of the musclcfi U, within the limits of fatigue, 
per se agrpeabie, acd we must suppose that even though the 
function of conseionsnGss untler thes^ eircumstancefi is largely 
ri'duced tti that of a sjiectnton it ueverthelwis^ as spectator, 
indorees the on-going activity and serves tliua in some measure 
to fii in the babit form the neural-motnr groupings which are 
concerned- CertainJy, when one can get the child'* attention 
the movcmonte art? commonly checked for the time being, 
thUB eugge^itinp that in some way (hey are after all in a 
measure dependent upon the eonwcjoue proeefises. 

Characteristic! of Conscious Tmitation-^Consriouft imita- 
tion of irj[]ifs m-i by otlitT jNTHms an<l felt by (he child to be 
models, which he strives to duplicate, constitute a later, more 
complex, and possibly more iiuportanl form of action. In- 
deed, Mr. Baldwin will have it that in thi^ condition we meet 
the refll bcgimiing of volition, and to it he asdigna tlie con- 
venii^nt deaignntion " persietent imitation.*' The term 
'* jtorsiatcnt " emphaiiisw the fact that such imitative move- 
ments are made again and again in the face of partial failure* 
untiJ suecraa ig ftnallv achieved. 
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It must be Tememlere^l, bowp^er, that many conadonilj 
imitative sots ere not ropoated, or fit all events are repetted 
after long intervals and without any reference to their previon& 
perfomianre. Tims, a dijhl nitty make a defioite effort to 
repeat a ik-w word that he hi^arj^ hia parents uae. Hie fniliiK 
maj be ludicrous and it may be weeks before finother e^ort u 
made. Iq the case of older children and adults persistent 
imitation is an omnipresent phonomenon. If one boj in a 
group jumpB over a fence, ev«ry otlier boy feele himaclf under 
obligation to go and do liki>wisp; and those whose efforts are 
helow l.fie aerepte*! stjindard nf extelleuee promptly devote 
themselves to correcting the defect, adopting for tJieir pattern, 
wi for ap pi^&ible, the at'liicvtineut of the leader of tlic group. 
In flocial life ooc large mass of people ie always engaged io at- 
tempting to follow the pace of the leaders^ Eaeh smaller 
group ban ife ovn i'hiof. who again seta the pattern for that 
group, and in no realm of life, whether esthetic or reli^ouSf 
practical or theoretical, are we ever wholly free of the dis- 
position to imitate. What is the acii»al procees involved in 
the more rudimentary ejiprr^siona of this deep^eatixl hmnan 
tendency ? 

?he process may take place under either of two forma, -seem- 
ly djptinct, but fimdamentally alike. The imitation may 
be directed to repeating certain movementBj f. g.j the gesturca, 
intonationj or facial c*:pression of Kime other person, or it may 
be coUL'erneil with the production nf n n^ult similar to some 
standard object set up as a model, t*. g., a lett#^r, or a figure, in 
wliii'h ease the actual movements pmjdoyeil iTiay vary consid- 
erably from time to time witliout seriously impairing the 
integrity of the copy. Although this instance of reproducing 
Bomc viaible outline ia more highly evolved than certain of the 
earlier forme of conscious imitation, it will serve Batiafactorily 
to exemplify the basal focta about such netivities and their 
relation to developing volition. It \vill be seen, moreover, 
that they are dietinguiahed in one respect on]y from tlie typ« 
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vt dereloping courdiDation which we £rst d^cribed, i. e., in 
the prepuce of an external standard with wbich their results 
arc compared. 

A TOong child learning to write ia commonly ^ven a copy, 
and tb«n the tocher takes a pen aad demonstrates bow it 
should be hold. an<I how the writing movement ehotild he 
mede. When the child essays his imitation the usual 
result is something of this kind: The pen ]£ grasped with 
Detdless severity, the brows art wrinkled, the muscle* of the 
body an.* ton^e, the bi^athiD^ i& ^aemodic, and often the mouth 
jfl opcUf aod the tongue discovered to be making futile move- 
ments in et-condarv imitation of the hfind-traeing. Evidently 
the ttmiuluE hug ri.'^iilted, as in other cafice which we have 
exanunedr in an overflt>w of nervous energy into moBcle* 
which are largely irrelevant to thp snecess of the immediate 
pDterprise in band. The prodfict of this elTort is compared 
with the copy, its failure to comply with the original ia noted, 
and another effort Is made. Or the repetition may be forth- 
coming simply becfiu^- the act it^lf i^ agrueable, and with a 
splendid disregard of any disparitj- between copy and origimiL 
Tu other ea^^es, candour compels one to admit, the next attempt 
is made under the inHuence oi some one of the vstious forma 
of Kua^oQ of whieh the te&f.her may be master. WheE the 
activity goes forward of the child'** ovto initiative, howt'*"er, 
and when he \s left more or \ee» to liimself, he alowly manages 
to improve hie work both aa regards faithfulne^ of portrayal 
and OB regards the elimination of useless movomenta. Now 
this reeult i& aehieved in much the &ame manner a£ already 
described in connection with oar illustrative baby and rattle, 
BO that however fundamental thest conscious imitative proo 
naea may tte, in pultiD^' lli^ ihild Id touch n~itli hi^ social 
suiToundinge the method of procedure adds nothing essential 
to the fonns we have alreadv ^udied. 



CHAPTER XXT 

RETjATION of YOLITrOX TO INTEREST, EFFORT. 
AND DESIRE 



The fnregnmg chapter has bnmght to our aotioe ciertain of 
the rut] iiTipniHn" fpjitureB of Tolimtjiry action. We have trtind 
llii: geD^jnil iltvelojimtnt liy Tiieniin of wliich impulsive ad 
other primarj fonns of moTemcnt ael up aensory escitatioii, 
which id then apfiropriatod hy attention and cooycrtcd either 
directly or indirectly ae imagery into a mechanism of control 
over the raovoinenlB, We have also remarked the tendency of 
attention in \^oliti^n to produce tlie ficmi-coneciouB, or noa- 
oonscloufl, quasi -automatic acb* which we call hfllnU, and its 
further tendency to pass on, a» soon as such habitual eoBrdin- 
aticnr* are estiihlinhcil, to the; formation of yet other hnbits. 
Tn tljc predtnt chapter we innst e^tsnune certain of tlie wider 
and more general characteristics of volition, and especially ita 
Tiktiorjs to efTnri. interest, and desire. 

Theory of Selectiye Attention in Volition.— When we de- 
ecribed in the last chapter the mflnner in which choice ia ae- 
complished by means of the selective actTvity of attention, 
which rejects certain ideaa and clings to others, we matle no 
special attempt to explain ithy attention display's thwe prefer- 
ences. Indeed, no nltiuiale explanation can be given for 
thcHe decisions, any more than an ultimate espkuetion cnn be 
pven for the constitution of the sun. Bat in a proximate way 
we can got at tlio rcuaon, and we find it is connected very 
closely with our whole view of the nature of organic life 
the eignifieance of mind for living creatures, 
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Spontaneous Attention* — In our account of attention, early 
in the hook, we empJiasispil the basal nature of what wo oaUed 
spontaiKHiuB or Ron-volimtary atlenlion, i. ?., attention directed 
freely and without compnlaion in a manner t*xprestiivc nt the 
mindV inaer interest*. We have recently been discussing a 
pBrailpI fact in the motor region untler the name of injpalse. 
Wlicn we put the^e two groups of considerations together, we 
find that the psychophysical organiem manifceta, both on the 
peychioal and the physiological &ides» licJinite projective tend- 
encies. Certain kindfi ol movement, curtain kinds of objects, 
app*>al to us at onee natively and without refleotion- We 
come into the world, so to speak, witli a biafl already favour- 
ing certain eiperienees at the ror*t of otlii?r poBsible onee. 
Moreover, we irary froru one another very markelly as regards 
the apeeial directiona of this Ijias. So far. then, as choice 
coraDi! clown to a qucetion of attention to idcaa, we may be 
flure that by virtue of this ^poataneoua charaeterietie of otten- 
tion certain ideas will from the first be given preference over 
others. 

If we tflke the »ituati<m on the level of our own adult con- 
aciouftnw4Sj we find thst we are naturally dfsjuisetl to attend to 
those ideas wliieli imuicdiatt-ly inLercjid: U8, rather tlian to those 
which do not. But when we ask the further question, why 
they intereat us, wc can only point a^ain to the spontaneous 
and impulsive nature of otteutiou. We get back here finally 
to the QdmiBsion that both the hereditary and the personal 
bi*torj" of each of U3 haa produced ditTerencea in our impulsive 
and spontaneous modes of acting whieh we all reeojjnfse in 
one another, and for whieh wg can offer Jjo detaileil explan- 
ation. Fortunately, however, we can point out somewhat 
more intimately certain of the fundanienlal fejitures of in- 
terest aft a mode of consciousness, and tliis we may briefly 
undertake. 

Interests — Interest has eometiraes been treated by prtycholo- 
gista aa ouc of the lutelletlual feelings. In tlie case of UiCre 
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CTirioaitj the reaaon for this is fairly obvious. Indeed, « 

niontjoncd curiof=ity as one of those lacVmgs, when wc wctc 
atifllysiii^' atfet'liv^' L-anscioiisnesK, But if we coilsider Uie type 
of jnlerfut which we feel in an absorbing jmrBnit, a ganit, am 
Ktpenmeat, or a biisint'ss venture, then we r<?fv)gnis(? that 
su*rh iuterest, however Imlj it niay iJiiijilay atfTeeliw fhaiwv 
terititics, IS & phenomeaou wlii(!li belongs conspirnouelj 
among the ranaiive proctsst^ of mental life: To brin^ out 
the point it is sometimes aaiti tliat ^' we may give attentioti, 
but we fllwfljB take latDrcat " This statement discloacd the 
positively aetive, eolf-expresnive, eelf-fl^t^rtive naturo of in- 
terest. We have obRerved that attention is always in point 
of fact on eipresHion of organic Bctivityj but the eiibjevtive 
difference hi-lwfen listless rtttention to n ti'ilimis suhjeel and 
the kinil oT attenlkm we give to thirtgs wliii-h inten^^ us U 
unmistakahle- 

Stimulus to Intelsat. — Like other psycbtcal esperjcnce*, 
interest always haa some stiniulua. However completely 
absorbed ve may conceivably become in our omi merely eub- 
jeetivc feeling, interest alwavii has some Ghject to which it 
refere, and the objeet la definitely recognieed. This givee ua 
at once a point of identity and a point of cUifercnce between 
pure impulse and intereRt- Both nre ioternfllly projective, 
internally eiprejusjve, biit one has a rscoynbit^d objert toward 
which it Is directed, whereas the other at first has not 
PpontaneoiiH attention may be a primary mcntul activity. 
Interest is aknya st'coadary. It is a conscious i)hciiomenon 
attaehinp to objetta of which we have already had some ex- 
periencG, When vc stek to discover what attributes an 
object mufit poBsCKs in order to be interesting, we are forced 
back at once upon uninetruetive generalities. We may Bay, 
for example, that all objects which call out emntrnii are 
likely to be interesting — io a broad meaniog of the wartl. 
But we have instantly to admit that in the main we canuot 
say in advance of the Bttual test witli each indivJduai whether 
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EiD object vill call out an emotion or noi Tbe peculiaritiee 
of pcrsone.1 constitution, the yiciseitTadca of personal hUtory, 
tbc reigning mood, these and a thoiigand oUier factors may 
aU enter in to nuKlify tho reaction. 

In the flame general wsy it h som«tini9B said that strange 
things are interpf^ting_ But thia statement aJso has limita- 
tions of a KcrJDiiH {^iiuniL'ter. Things may hf- so fitraoge as 
to be utterly mt'&niDgleiia to uh, and in such ca^es ve axe 
e«sentiaHy oblivious to them. The behaviour of primitive 
peoples confronted for the first time with the parapheraalifl 
of ciTilisation is replete \nth iUnstT&tions of thia f^ct. 
Again, the nffairs of our daily routine aro said to interest i]£, 
because we are aoL-u^tomed to them. If tbia a^crtioQ of in- 
terest in routine were slwaya true, which, unfortunately, 
perhaps, is* not the tyise, the fYpIanHtion offered for the fact 
IB cridently in ilat L-oulrjtdiction witlt the implication of the 
previous instance of interest in strange thinga. Indeed, con- 
aidcrcd impartially, it is flifficult to dificem any rea&on why 
either etrango or fumiliar tbinj^ should be per ^^ interesting 
t;imp]y by virtue of their familiarity or strangenesa. 

The moment wo accept the view that the individual, as 
Jxim into the world, baa certain p red ipposit ions toward jipon- 
taneou* attention in given directions, juat as he has native 
impuUivo movements, we inBlantly get a standpoint which 
renders iott'lIiyiblL* Mic* difTerccl fonns of iutereat which dif- 
ferent individuala reveal, even though we may be quite unable 
to account specifically for the epccial intereata which any 
partitidar person cvincofi. 

Attention and Interest aa Organising Activities*— When 
we recall the fact that attention is esseniially an ofganising 
activity, bringing into relation with one another the various 
object* toward which it is successively directed, we can rt?adily 
appreciaU? how the eKiHteuce of H|HFntanec»us attention should, 
at a very early date in the LiJc of each of us, ecne to estab- 
lish a positive and s^'atematieed prcdiapoeition to etophasiHO 
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certaiu iDterosta and obliterate others. To the child of 
stronglj- ortistic heut cverj'thin^ is abwirbiugiy interesting 
wliicL touchu} in anj wjiy upun art, nuU all other Inler- 
eets tend to become subservient to tliis^ on pain of abF^nlut^ 
BupprcMioa, With luoet of as spontancoua attention mm 
to ffcleomG a mi&collancoufi ran^c uf objecta and csptri' 
J, and tho development of a eiagle puramouiit jBtore&l is 
often alow or altogether nuiitiiig. 

There is niithing incompatible {erede oxperto) m a bov'e 
being thorougidy iiiteR-tited in both fishing and geomclrj. 
The ini>)mpatibflJty nrises cnly wben tmv laterest asfimn&i 
tbe right to control the other pemmneotlj, or at improper 
spaftons. While sp,iatiLnt*ms atteniinn is, tlierefortr, pri- 
marily responsible for the differentiation of our interests^ the 
BubsE^ucct course of developnient involves the coordination 
of these interests with one another* In this prouess we call 
into play in TQrying muEitiiires our reflective abilitiea imd 
thue elaborate, each for himaelf, a certain hierarchy of inter- 
GBta. Not tliat thie undertaking is, perhapE, ever aeoom- 
pliehed with a definite recognition of what ie in progrew. 
But as Hdiittfl we ecn nil dfapern that sut-h a proeera baa 
aetually Ijoen griing forwurtl in ua. In childhood our inteiv 
eats were chaotic^ dineonnefted, unordered. In maturity they 
are fairly wcdl markeil out and related to one anoUier. Many 
of the adolescent and childish intercuts have disappeared alto- 
gether. The interests in toys and in dancing may have 
Gvaporaterf. In thpir atcad Vk-c find interests in the home, In 
our profctwions, in etetain kinds of amueementj etc. 

It may be said that, after all, this eliuiinntion and precipi- 
tatinn of fnterpgts which we find charHcteriiting adult life 19 
again pxpIicaUIe in the luwt resort only by the Jiclion of »ipon- 
taneooB attention. Thij^ is probably true in so far as it 
means that in the last analysis tbe explanalina of what vitally 
interests ue is to be found in our native constitution. But 
ia distinction from the cruder cxpressiona ol this spontaneoua 
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atteotioQ in childhood and mffincy* the conditions in later 
life reveal a much more r&ilootive aad rati'>nQl ejtcreiee of the 
function. Moreover, wc have ot thi« point to rcmeoibcr once 
again that man is from beginning to end a social creature; 
ht* is constantly under the pressitre of t^ocial influenoes; and 
a large part of the explanation for the apec-ial liirft.'tidns which 
attention flaally does take, in biiilrling up the intere^t^ ot 
each one of us, will l>e found to lie in the effects of the aocial 
revarda and punishments meted cut to ua by our companiona. 

Put a child into a group of religioiia afloetics to grow up 
and the chano*^ are that the only intprctite which srill really 
pet opportunity to live and thrive will be those which are 
conformable to the ideals of euch a community. On the 
other hand, let him be cnst amonp pimtes, and a totally dif^ 
ferent group of interests will bloi^eom forth. This is not be- 
cause the child Sk & hypocrite. It ih simply because one of 
the most universfll of all objeota of flpontaneous attention ie 
found in the attitudes and actions toward na of those among 
whom we lire. A certain amount of repression from them 
may not fititifi a vigoroiis interest. But many a taste which 
tnight in a kinder Bocial climate take root and bring forth 
rich fruit dies ere it ie fairly planted, because of the frostfi 
of Bocial disapprobatiun. 

Internt a Dynamic Phase of Consciousness. — Interest evi- 
dently reprt*enlfl the aprntn neons, dynamic Hide of our 
psychical make-up. The self ih in a very trje sense reflected 
in one'"*? interest**. It would be truer to say that a person's 
emotional reactions disclose his intereets than to say, as is 
occasionally doDo, that his emotions ctili forth interest. 
Furthermore, in the light of our preceding analyaie, it secme 
clear that the intercnt which we are eaid to feel in strange 
things &Jds ita basis in the expansion of our selves. Not 
the ftbflolutely strange thing do we find interesting, but the 
thing familiar enough to l>e vitally connected with our past 
experience and still novel enough to be felt as a definite en- 
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largement of thia eKperienc& As we J*aw long since, all acch 
eipaneive states of consciou&ncsB are, other tUiogs eqoal, 
mtrinfiically agreeable, and they afford a definite appeal to 
the Qccommodatorv function of attention. The interest of 
the fuatomarvj the hchilual, has a proeiselj eiinilar baeis. It 
ifi only as we find ourselves and feol the experienoe as a real 
expression of ourselvce that routine la intereBttng. What- 
ever is pitrt^Jy mechanical in it is simply disregarded in 
coQsclouanesia. 

The artiHt id the man above aU otliers to whum nnitinc a 
utterly deliglitful, not becauBc it i& eaav, not hi^caase it foa(i>rs 
the caprices of his indolence, but because it calls into action 
the very heart of the man himself. Moreover, let it not be 
overlooked that the artieau or the profeaaional man who th 
delights in hia work for its own ealte is in fio far an artist 
the carpenter, the engineer^ the lawyer, and the teacher. 
Each fK making, or doing, that which gives overt eipression 
to his own iniier nutiire. So far as rouUne is difftagreeable^ 
apart from sheer physical fatigue, it m because it do4a not call 
out an expression €f the real self, nor of its keener interestfi. 
It ifl executed in spite of those intoreata. and agairu^t tlieic 
violent and increasing protest. Let it be underetood tliat we 
are nf>t here dieeueein^ the tjthies of routine, the righlcou^aesa 
nor unrighteouaUGfla of our feelings, either of Batisfactton or 
disgust. We are simply pointing out the conditions under 
which mutine in inttrestiug or otherwise, nnd sliow[ng their 
connection with tlie wurces of interest in the strauge and th^H 
novel, ^1 

Uoral Deciaiona. — To many persona moral decisions which 
are made witli great effort and under the influence of active 
eooflcience appear to be the most genuine expressions of tlie 
will, the most typical instances of volition. Such experi- 
ences are felt to reveal more iutimatolv and deeply than any 
others Iht' real nnlurc of our peraonul character and power. 
Tho man of strong will is thus the man who can wrestle suty 
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cCBgfiilljr witb temptation, feeling to the Dttermost the 
poigiuncy of his desire, bnt stJli oppoaijig to it the irresietibk 
force of bis ideal, Jt behooves us, ia view of this iridespread 
feeling about the signilieaDce of dectBiou with effort, to con- 
BJJer the Important facts in the case. Are we, indeed, in 
these deeisione mai^e eonaeioiia of fiome inner and unique 
eonstituent of the mind vhieh on other ocesfliona 15 Wflntiiig, 
or at all eveuts lurka fio surreptitiously in the baekgrvund as 
to defy detection? 

Volition and Effort. — Broadly epeaking, there are thite 
main forms of volantary proeosees involving the eon^cioua- 
nefis of effort. We negleot for Ibe prt*^nt, at lea^t, the ease 
of mere phjsical effort, aach as is involved in lifting a hvarj 
weight. We are conwioiis of efTort wlien we altempt to keep 
our attention upon gome tedtous and uninteresting subject. 
We are also con«ious of effort vhen we must make some 
momenloufl decieion^ where a correct choice evidently involves 
a largp number of eoraples conaidorations which wo are not 
certain Vf9 have properly in mind, or when we are in doubt 
as to our pogfii?@sion of the precise facU, Sueh eanes need not 
implicate our tyvn perhonal di'^iree on eiUier gide. Compli- 
cated ffnancial problems often illustrate such gituations. In 
both these caseSn however, the feeling of effort docs not at- 
tach primarily to the fact of choosing among the alternatives. 
It ifi a feeling of strain and tension wtich wc refer to the 
whole intellectual proeesa. It partakea more nearly of 
fatigue than of any other single nomahle experience of a 
familiar kind. The third t\-pe of cai?e is represented by the 
moral crisis in which we dnd oureelvre beset by some im- 
moral but alluring project that tbrilU every dbro in our 
being with passionate desire. To this tempest of eril incli- 
nation there is opposed only the pale, uninteresting s^nse of 
duty; and yet, little by Hitler conscience makes itself felt, and 
when the moment for decision comes we gather ourselves 
together and^ throwing the whole power of our will into the 



370 



PSYCHOLOGY 



fltrjggle, we throttle our partsjon and wv« unsullitd our 
fidelity to the ri^'ht, E.xporicnccs oi this kind have tiDict»iri 
of mind been tbc nmiiitta}^ of [Icfeodcrs cJ the fivedoni ol 
the vill. Herej they aav, is an ohrioua and imdcniable cue 
where the will oomee in to bring- about action in the line of 
the ^eatt^t resistanee. instead of in the tine of least npaat- 
ante, ad the mechanical pbilo30[>herfi inaiBt must almji 
occiir. We must decline to entt^r upon the question of the 
freetlora of the will, which metaijliTt^ii^e has preempted, but 
an analysia of the psychology of effort we may profitably 
undertake. 

Analyiifl of Effort.- — Two antagouictie theories have been 
maintiiined about the feeling- of effort in sneb a case afl G^aX 
of our ]a^t illuj^tTfltion. Certain psyrholngistH have hpld thuf 
under sudi drL-itnisLaacen we are itiirnL?d lately anJ unmisut- 
ably aware at our own will- Othcra insist that accurate in- 
trospection diacloaes tc ua nothing peculiar to experience* of 
thia character beyoad tlic conaciousncea of many eeasationf 
ol muacu-lar etrain which originate from the tense conditioii 
of the yoluntary muscles, especially those connected with 
reapiration. We must distinguish very sharply, in dealing 
with this disagreement, between the fact of volitional actiuUy 
and its m.evfal rfpre^enitii'we which iufonns us directly of 
tliia activity. UiidoaLtedly crises of the kind mcjiticned do 
inTolve Tolitional activities of the moat basal character, TJn- 
doubtedly. too, they do reflect in the moat eiaet manner the 
real moral nature. But it does not follow from this that we 
are conscious of a CQnai\ve element in conedousneee akin, s£ 
an olenient, to sensation, Tiie issue here ie one of introepec- 
tivo acouraey, and on the -whole the evidence seema to favour 
the aeeond of the two theoriea we have mentioned. Oar con- 
sciousness of effort is a consciousnesfl of the emotional kind, 
in which a very large group of seuKations of muscular tension 
is present. Commonly, too, the alTeetiye tone of the ex- 
periei^ce is distinctly unpleasant. 
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ConacionBneai of Uental and Idoral Effort an Emotional 
Experience, — If wo call to miml wiiot r!>a£?tioui5 wi? cufitiHnar- 
ily csliibjt under circumetaDcefi of the kind auggtsted bj our 
ill list rati ODrt, we fiml that our breathing is t-hE^uked and spas- 
modic, our facea set, our brows contracted, our iiands 
clcnchetl, etc. All the muscular attitiidca contribute tUdr 
sensory increments to the tutol corEtciouences of the moment, 
and obscrTfltion eortainJy diows that our sense of the effort 
involved m a moral dtitii^ion runs essentiall}' parallel with the 
intenailj of those motor reactions, Wh**ii the muscles are 
qiiie^ceot wp have no kppu nense of effort; when the feelinrj of 
effort Ia f^trong the muKeular tenflions a.re always in evidence. 
We have aeserted that the coaaciousncsa of elTort, eo far as it 
belongs to ethical decifiiona, appears when desires are oppoatd 
to idials. \Vc shall discuee the nature of desire in a moment, 
and we shall then diecover conlirmatory fueU tending to bear 
oat our contention that ordinarily the feeling of mental effort 
(disregarding the conscioiisnesa of fatigue) is itself essen- 
tially emotional- Its general nature ean^ therefore, he iden- 
tifieij with that of the other emotions nhieh we hflve already 
discussed. It is a phenomenon connected with the mutual in- 
hibition of competing motor tendenciefi. Until the moment of 
deeieion has arrived these impulBes are dammed up in the or^ 
ganiam itself, and we meet the coosef|uences in the form of 
tense motor contractions, Wlien the ehoice has been made the 
inhil>itionB fade away and coordinated movements expressiTe 
of the decision are fimmptly Piccnted, It has already bren 
fiuggested that ultimalely the utility (if these muscular rigid- 
ities ia to be found in the added stimulation which thej fur- 
aiah u», augmenting thus the weakening momentum of our 
onward moving selective actiYitiea. Their function would 
thus be found, like that of the accommodatory movementa in 
attention, in their contribution to the amount of conscious 
activity available. 

After all, it must not be forgotten that however much our 
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conscioii^ne^ of effort may depend upon certain eensatioiw 
of fltrain and tcnfiion, the psychical import of the feding is 
eeac'Dtiallv that whieh the most epiritualietie psychologisw 
hftve aBfiimied. Effort moans conflict witbin the self, within 
const ioiitinpsti ; it nieann lack of harmony ajiiong our idwla 
and JnteR'titfi and aiiim; it indicates iiiipeTfcct ^)>f tf m at i^lion 
and coordination among the menta! processea themaelftt. 
The act by which the dominant system of interests aod id«a 
mnnifeeta its sovereignty tmd e:(ccutc3 its bchesta ja the 
"fiaf of our loBt chapter. All this is perfectly compatible 
*'ith our findinj^ it distingiiif^hed by oertain peripheral wn- 
Bory eonditiona by nioanfi of wliicb we come subjectivelj lo 
know of it. 

Volition and Impnlae- — Although we readily recognise and 
admit ilmt Lht? vtilitioua] ^l^ocea^e8 io childhtMMl are, in their 
origin, dependent upon impulesee^ it U not so obrioofi that 
edult conduct i« in the aanic manner bound up with impulse. 
Nevertheleea, this is the foct^ ae wc shall now see. Indeed- 
the etatement is often made that the development of volition 
is neither more nor leae than a proceas of reducing our 
impuleps to order, and that a mature character is einiplT 
one in which the impulses are thus uubordinated ta some 
nyfiteniati.sml principle.^. Instead, thi'refore. of the concep- 
tion tliat a developed will or cliaracter ifi one in which all 
primitive impulses have been extirpated or repressed, we hnve 
the conception of these impulscB as continuously operative, 
but operative in a rational and coherent way, rather than in 
the ehaotie fashion characterising childhood and infancy. 
This view^ is unquestionobh' corrpet in lie general implica- 
tione, and sn examination of the nature of desire will assist 
to exhibit the fact. 

Volition, Desire, and Aversion, — I^arge portions nf out 
daily ads occur with a minimum nf eonseioua supervision 
and volition. This fact we have had repeated occasion to 
emphaAi^, and we have found ite explanation in the eetah- 
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lifihment of compIicateJ habits TcSectJng our castomary 
nmtiiie. There is, however, a highly impartant residuum 
of acte in which our vriJIa jiiv? moat viFJdlj enH^itcd^ This 
group ot flt'U appears whenever ve elep ouUide the beatun 
path of habit, or when habits are threatened with violatioiL 
The cleric who is templed to cut his work in order to see a 
ball-game, the young man vho \& consideriEg an advanla' 
geous oiFer to change ins occupation, the &ebool-boy whose at* 
tention to his books ia diverted by the allaring criea of his 
trufiut comrades, these afford iliuetration^ of th^ worldngs 
of desire- Now, if we pflss in review the various things 
whieh we Aerioii£]y v^ish for ourselres, we iihall fin^l that the 
vividness of the desire ia proportional to Ihe eitent to whii^h 
some one nr more of our rudimentBry impulsT's and emotions 
are enliste"!- ObjerU whieh do uot appeal (o floy of these 
primary instinctiye reactioufl do ntit call forth intense desire. 
At moat, we sporadically "wish*^ for aueh things. But the 
wiehiog la of a relatively eold-blooded, incidental kind, Titterly 
dietinct from the hot, paesionute. craving which we feel for 
objecta of the first daea. Moreover, along with desire, which 
is the positive flppect of the phenomenon, must lie mentioned 
aversioti, which is like di3J.ire iD \t& emotional character, but 
which disclofiea to uh the negative phu^ of the prnceru. 

The eiperiencea in which we are conscious of the defimte 
yearning of desire, or the positive distaste of aversion, are, 
therefore, those which directly or iadirectly call into activity 
such impulnoe as play, love, empathy, grief^ ambition, van- 
ity, pride, jtalousyj envy, fear, and liate. Without these or 
their congeners to colour the occasion we rarely meet with 
anylhing whieh we c-ould JHstly eall either desire or aversioD, 
It hardly needs to be pointed out that io many cases dei^ire 
and averaioD involve several such eraotiooal factory Pride 
and love may be thus conjoined, sympathy and grief, fear and 
envy. 

Although the term dtsire is generally applied to the more 
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intellec^tiialiB^d forms of craving, wo must add to the Jift ttc 
jjo-called appetites, Bsin has classified these as the np- 
pi'titt^H of ImngtT^ thirst J aes, sleep, rcpasG, and eierriie. 
They are all ininiedifltely conei^meil with recurrent organic 
eonditicin^*^ but they may readily be developed ill &iich eon- 
nections as to take on a rclatirely ideal character. Whether 
or no they come to occupy a place coordinate with the other 
forma of desire depends upon the degree to which Ihcr 
chance to secure such an integral connection with our general 
intelleetufil life and tharaeter. 

Desire. — In its moKt overt and definite munifeBtatioiu 
desire uppears, therefore, to lie a form of conHeioiisneas in 
which the blind, impulsive c^huracter of a pure instinct is 
modified by a knowledge of the object which will satisfy the 
impulee. There is on thirt account, however, liltle or no 
leaseniop of the retntless disposition or craving to esprosa 
the impnlHe. Doeire aeeordingly giiins its power and 
vivacity from its irnpulfiive nature; it gains its rationality 
from experience. After our emotions and instincts have b(*en 
onee espresEed, we know in thp future what tn expect of them. 
Desire ia the coQisrious condition whiih reprefients tliis kiiowl- 
e<lge of what an emotional impulse means. It is the craving 
unrest for the object which we know will give ua plca^urablr 
aatiflfaetion. To be sure we desire eomc things which we 
know will cause ua pain, but in eueh cafies it may be fairly 
questioned whether there is not always, save in occasional 
pnthologieal cbpos of the insflne typp, more or ]esa reference 
to some fiecondary or idterior gratirteation. The tired mother 
insists on watching by the bedside of her sick child, even 
when others are ready to take her place and spare her the 
CAhauating ordeal. 

Averaion. — Averaion, on the ether hand, is the precisely 
polar condition in which again we realise the Bignilicance of 
the object which ia mentally present to us, and recogniac, on 
the baaia of our experience, tliat the realisation of it vill be 
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dififlgre^ble. W& conseqnatitly draw back from it and 
etriffe lo ahun it Parfldoicieal as it ninv soeni, both desire 
and aversiiru are apt to be domiaautly utiplffi^nt; desire, bo- 
cauAe of the temporary thwarting of mclirtadou and im|ml«e ; 
averftion, eitlier because of tlie dread of permanent thwarting 
of *ome one or more cherished and agreeable eiperiencee, or 
becAUsc of Bome positive menace of pain. To be aorCf there 
is often a certain esqui^ile rielight in thia diacomfort of 
desire, il« the poets have pepeaimllv recogniaei 

Bbs&I Natnre of Desire in Formation of Character, — It 
ehouht be evident from the foregoing discussion that desire 
occupies an eitrcmely fundamental poeition in the dCTelop- 
mcnt of irill and the formation of character, In the fir?t 
place, the aotuuJ psychical condition presented b_v desire af- 
fords U3 a striking inatanw of the great aalient fcotnrce of 
the mind with which all our previous study has been ccn- 
cemoi). fn it we find elaborate thought proeesaes at work; 
we find conspieutius nffeetive facfors and we sec the whole 
onira.rd moving <'onjitive <^]iaracter of consetnu^DeHA brought 
clearly to lights Moreover, it discloses to us an epitome of 
the character at any given moment. What one really desires 
ie the be^ possible index of the sort of character one really 
|>OBfiefi£e0. 



CHAPTER YTn 
CHABACTER AND THE WILL 

Tolition and CharAiCter. — tnasniuch as conscioueness u t 
ejateraatising, unifying activity, we Und that witli incTeafiiBS 
maturity our impnlscG are commoDly coordinated with oii« 
anolbtrr more and more perfectly. We thus come to flc<]»iire 
definite and reliable habits of action. Our wilU become 
formpd. Such fixation nf modes of willing constitute char- 
BctRr, Thi? really good man ia not obliged to hesitate ahouL 
stealing, Ilje moial halfits all impel him immediately aii<! 
irrepresiiibly oivay from such actiona. If he does hesitate, it 
ia in order to be sure that the eujE^geated act w stealing, nol 
bocauEc hifl character ia unstable. From one point of view 
the development of character i8 never complete, beoauee ^- 
peTience is constantly presenting new appecte of life to us, 
and in ron.m'^jUPncE of this fai*t we are alwuys engagod in 
slight reeo nut ructions of our modes of conduct and oar atti- 
tude toward life. But in a practical comnion-acnse way most 
of our impnrtant habits of reaction become tixed at A faiilj 
early and definite time in life. 

The general manner nf epeceh, the mode of drei=einp, pnrely 
pereonal manners, etc., are commonly fSsed before twentv-one 
The general attitude toward moral and religioua ideale u 
likely to be gain(?d snmetijue during, or just after, adolesciinee. 
PmferisioiiiLl Imbita L-omj somewhat later. Speaking broadly, 
however, for the average individual the dominant tone of hie 
habits, aocial. moral, ff^tlietic, and intellectual, ia wt by the 
time he is tliirty. By thie time the direction of his desires 
and his interette is likely to he finally formed, and for the 
rest of his life he wilt but elaborate and refine upon this 
stock of ten dene ies- 
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WlwE we recaU the fact that babil depends ultimately 

iipoD the preserraifoti of physical change in DcanLl trBHues^ 
we see hnw jwwerful an ally, or how frightful an enemy, 
cue's habits uiay be. The man whu has led a life of kindli- 
Deefl and eobriety not only has a fund of agreeable sejitimentfl 
upon which hia friends oLd nd^hboufs can rclr^ be actually 
could not be mfon and ^cIH^b and sordid without an hercu- 
lean effort, for hie nervous sy&lem contains imbedded in its 
■tnietiJrps the tpn^lenr-y to altruistic dteds. 

Moral Developmeat. — Wheu we describe the development 
of character as a process in ffhit-h uur impulses become co- 
ordinated with one anottier, we have in mind a very specific 
course of event*. Thu9> for example, the little child in 
learning obedience to his parents may be eopa^rcd with the 
JTHpnlees of love, of fear, and of sngef. Wo may suppose that 
the ehild has lieen forbidden to do something. This occadons 
difiafipointnu^nt ami anger. Disobeiliena' is threntened. 
The parents may appeal to the i^hild's aiTection or to bia 
fear of punishment in the i-ffort to secure the dealred action. 
The competing impulflce must bo ordered with rcforoDce to 
one another. Anger and ohatinacy may canr the day, love 
may win. or foar may triumph, Now, whatever the actual 
(luleome. tb*- get jEiven in fhnrncter hv the re*mlt ia undoubted 
and vill makr ilMdf nianiftu^t on the next occasion when 
obctlicDci- ie at ^^iake. 

At fir^ si^ht it might i^eem as ihooa:h in such a case aa that 
of our illustration the question were not one of codrdinatir^g 
two impulses, t»ut ralhor of allowing one to auppreag the 
other. This U the view which rannv good persona take of 
the whole conrwo of moral ediiefltion. But this theory ie 
bas«d on a fatal luisapprt'hension of both the psychologicfll 
facts and the cthieal desirsbilfties of the iiituntion. 

Tf one judgefl simply by e^rtr^rnal appearaneea, onp might 
ofifiume that when the child ylehled to the appeal to hia 
affection the impuljie of anger was wholly rooted out. This, 
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howevw, IB not strictly the fact. The impiUae has mcl Ibe 
obstruction of an opp'>sing impulse, and tbc act which follow? 
imrolvea a coaXe&ctiiiiM' of the two, an ordering of the two with 
reference to one another. OtM.ilipncP givpn iinOer such eon- 
ditioas la far more than the merp execution nf eertain niuecu- 
lar movcmenta. It is a mental process in wlikh Uic a^^If, with 
it^ caparitiea for anger and lore and a thon.'iaQd other emo- 
tions, f^vea expression to itfl inn<?rmofit nature. The tend- 
ency to react with ongcr npon any thwarting of desire ia a 
part of the mabtMip of the self. The ditpoeitioo to show love 
and ohedienee to the parent ifl also an inligral part of Tt. 
When the two impulses eome in confiiet, one ia not merelr 
suppressed. Rather is the tendency to actinn diverted into 
other rhfliiuels \ty nieans of the aubtetitution of the competing 
impulse. UnrU'r such conditions obedience i& not the punJy 
mechanical thing it may later become — a thing, like eating or 
dressings which eoneerna sheer mnscular desterity> It is 
rather a vital outpouring of the self, in which the eeeming 
fiUpprus^ion of the anger Is only a suppre^gioD aa re'gards 
certain moTeraent*, for the disposition to make the angpy 
reBponse has entered in to colour with a deeper and more 
lusting hifc the l)eauty of the sidioiishion to IntoV dictates. 

All seeming supprfssion of impulses will be found to bft 
baaed upon the expression of other impulaes, not upon aheer 
brute represeicin. To root out a Imd impulse we muet set 
eorac contrary impulse to work. Moreover, in a ehamctor 
built up in this way the eontrt»I of the morally more danger- 
ous desirps hecomee a soiirc-e of izi^^rea'Jed richnesB and power 
in life. Tpjinyeon expressed this truth vlieu he said 

"That oiCTi may rlw ou stPEJEJIiiK stones 
Of their deail I'elvi?^ tu lilgber things." 

Only one who has really suffered can truly syrapathiee with 
griei. Only ona who has been really tempted and tried con 
be morally altogether reliabla 
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Tke Will. — Wlieu wc brinp all oi;r coni^idcrotioria together, 
it becomes obnous that thu propOBition from vhieh we set 
oat early in our work is triie in a Terj wide and deep sense- 
Miml we have found to be, in^leed, an engine for aeram- 
plifhing tbc moat remnrkfible adjustmcntd of tbe orgaoioni 
to its life conditions. We have Been how the yarioua feature* 
of copiitiv't and alfeclive conaHon^ncsB contribute euch ite 
quota to the ^noral eHitiency of tho reaction which the or- 
ganism ]B able to make xiptm its surroundings, phjKical and 
fiocial- We have aepn finally that in the will v/e have the 
cnlniination of jlI] thi-se aetrvitie^ of eotitroL But it must 
have been oWrved that we have not found any fipecific 
mental dement or event to which ve could give the name 
vlU. 

No, the term wilj is aimply a convenient appellation for the 
whole range of menial life viewod from the standpoint of its 
artivity and control over movement. The ^l-UuIg mind active, 
this is tbe wiJl. To eay that there ia no euch thing bs (A* 
will (a etatement which tronbles many right-nnnded per- 
sons) iti fiimpi}' till! p!jyehologi«rri perverse waj of srtjing that 
mentally there in nothing but will. There h no specific 
mental element to lie enllc-d will, beeau^ all tdates of con- 
Bcioueness are in their entirety the wilL 

We ha\c eecn this doctrine justified in the last two chap- 
ters, wherc^jn we have diatuvorcd volition tonetrntxl with 
impulBe?, with pleasure and pain, with emotion, with ideas^ 
with sensotione, with memory, with reasoning, and with every 
form and type o{ mental operation. We have observed the 
evolving control iR-ginning with the mere mastery of move- 
ments, passing from thih to more and more remote ends* for 
the attainment of which the previously mastered nioveitients 
now available as ha5ilual coordinations are employed, until 
finally we find the mind aettiog up for itself the ideas which 
we call idfalsj and by mt^ana of these shaping the whole eourse 
of a tifelime. What these ideals shall be for any one of ua 
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depcndB npoti the opCTation^ of interest and desire, and tbe^e 

In turn depend in part upon the sort of tendencies which vn 
have inherited, and in part upon the fareee of our eodal and 
plijsical crtvironiLient. We may prate oa nrneli as we pleaBC 
alK>ut the freedom of the will, no one of us is wholly hve 
from the cffttta of these two great influences. Meantime, 
cath one of ua has al) the freedom any brave, moral nature 
can wish, i". o., the freedom to do the beat he ean, firm in tlie 
beliof that however puny hie actuaJ accompiiehment there 
is no It'ttcT than one's bpst. 

Training of the Will, — A deal of twa'ldle is Eometimcs 
indulged in an to the training of the will. The will is spoken 
of as though it were a race-horse which once a ilay requires to 
be given its paces about the track- What ia ohvioualj in the 
mindfl of persons who discuss the question in this way is ihc 
wisdom of some form of moral calisthenics, e. ff,, self-denial, 
constructive and aggreseive altruism, etc. Now, it is not 
n^efisfiiy to enter into an extended argument upon this 
epeeial reeommendHtion, although it seems evidexit that apart 
from a deep moral interest in the thing done it coTild only 
produce moral priga. If the moral interest is there, tire 
artificial gynmastics will be superfluoua. Life is rich in 
cpportuniticfl for larger and more intelligent kindliness. 
But dit^rej^onhng this form of moral dieeipline^ the dcTclop- 
ment of rolition evidently is not a thing to be hai^tened bv 
any speeis! form of oxereiae, because the mil we have seen to 
he simply rannthpr name for the whole mt^ntal Hctivity. Any 
purjwseful intelleftual tMXTipatinn affordfi means of develop- 
ing eertnin features of control. Play develops certain other 
feotures. Art tlevelops volitional proeeflfies in one direction, 
matheinntictf develops them In another. So far aa a well- 
developed will consiHla in the ability volnntarilv to direct 
one's attention effectjvely and for unlimited periods in deSn- 
ite directione (and this (^rtainly is a very basal conception), 
all thoughtful activity facilitates its attainment. 
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Hftftlthiness of Will. — The well-trained man n the man 
wLoee niiiid is atoroj witL & fund of vohed knowledge which 
be can proroptlj commajid when the necessity for il arieee; 
he ia the mau wlio cari kwp his attention upon the problem 
in hand ns kin^ a& uecessary, and in the facv of distraotmn; 
he is, moreover, the man who, h&ring paiued loug t^oough 
to see the eiluation correctly and to bring to l>ear upon it 
all the relevant knowledge he ]>osg<?ese3, acts thereupon 
promptly ond forcefully. Defects in any of these require- 
ment? may defeat efficient action and proclaim the actor a 
person of feeble or defective character. 

The igu[irunt person cunuot ac-t effectively when nice dis- 
criminfltioii and wide knowledge are necewary, as they often 
arCp Even tlie learned pttfion ordinarily cannot go far, pro- 
vided his attention is wayward and fitful. Hia eiToxt is too 
disconnected ever to actomphflh large reeulte, TIjc person 
who is flighty and precipitate ia either a genius or a fool — 
commonly the latter. On the other hand, the hopelessly 
oarefid j*(»rsoQ, wb(Kse life h *|M»Tit in a morasft of doubt and 
indecision, balancing imponderable considerations and eplit-* 
ting insignificant hoire — he, aiflo, ia likely to belong to the 
incompetontfl and inefficient^. Evidently the atlainmcnt of 
a will wbiob can fill all tlic^ Tequircmente for the avoidance 
of pitfalls rnquirea a training on every side of one'a nature, 
requires a rich experience and a jjowerful dominant purpose 
running throagli it. All life offers U5 such traJmng, and our 
AucccM in building up a strong, rich character depends much 
more on how we do our work than upon wfiat vork we do. 
There is no caUicg so bumble that it may not affor^l scope for 
the expression and development of all the great human in- 
t**rfs1s, if we really put our;iclves inta Itj and not our mere 
labour. 



CHAPTER XXTII 
THE SELF 

Before we can satisfactorily coni|ilpte our skptcTi of tfie 
structure and function of conscioueiiess, we must turn rur 
attention to the feeling of personality and selfhood. The 
coriaal huni&n mind ia never a mere atring of states of con- 
sciousneasH It is always a unitary affair in which the past, 
the present, and even the future are felt to hanpf together in 
an Intimate personal way. In our prr?viond studj' we hare 
been obliged to esamine now one aspect of the mind and now 
another, hut we have always emphnBigeii t1u8 [mrtia), pieee- 
tueal eliametcr of our method, and we must now attempt to 
trace in bolder outlines the contours of the whole, the aalient 
features of the concrete, flctual self. 

The Conacionsnesa of Personal Identity.— PhiloBophcra 
and psychologists have criticised with rfk^ntloss vigour thg 
tenahiUiy of our common-sense nntiozi* of peraonal identity. 
Undoubtedly tho hflBis of tlu'a conviction which wp all have 
that our Bt'lf L"ontinuefl in boujc way the same from moment 
to moment is cEtremelj precarious from a Icjcrical and meta^ 
phyekal point of view. But from the strictly p^choIogScal 
ataodpoint, so far ae concerns the stTUcturo and function of 
oonsciousneEs, pergonal identity ia as real aa memory or at- 
tention. However much our thoughts may vary from time 
to time, however much our opinions may alter, liow<?ver miu^ 
our characters may seem to be transformed aa the years go 
by, we still feel that m a personality we are somehow un- 
changed. We even feel this to l>e tnie, in aomc degree, of our 
bodicB, which change conspicuoualy aa the days of childhood 
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jtsA and the period of maturity and oM agi? comes on. It is 
still my body, whether I am a cbild or an old man, and it hu 
fllwaya been mine, acd never for a inomGtit capable of con* 
foEioii with the body of any one ehe^ 

Wben we try to discern the moet important psycholo^cal 
contributors to this feeling of identity^ we dificover two whieh 
are evidently of radieal nignifieaoce. The first of these is 
memory. Were we net able to identify among our variona 
thooghta those which represent former experiences of oar 
own, it is cprtfiin that any feoling of pergonal identity which 
we might ha\e would ditfer fundamentally from that wbich 
we now pos^e**, Undonbtedly Ihat peculiar use of the mem^ 
orj' pnx^psa wbieh we call antinpation plays an important 
[lart in this ronneetiou- Tlie spcond fac:l'jr is a pcrfiistent 
background eoOK^iou^ae^ of our own organism. When the 
hodilij sensatioDS and feelings are seriously deranged we 
always esperieacc a atrangc ecnae of imcasiueis and diatrcea 
wbieh IS often wholly out of propartion to any aetual pain 
that we may he fiuffering. Our general «e]ue of bodily ex- 
xfitncc^ then, gjv^ a fairly constant /oao to our consciousn^sg, 
luid l.hus fnrrii^lieK a certarn imjjre&.vion of sameness or cod< 
tinuily. Beyond question there nre other pliaspjr of ran- 
ecioiUine&9 which contribute their quota toward the eame end. 
But theec two arc certainly preeminent. 

It IB a remarkable fact tbat our gen£e of the identity and 
continuity of our own personality ie essentially unaffected by 
the intferruptiona wbich occur in the onflowing of oonsdooa- 
ness. In coma, as in sleep, eonseiousncBs may, eo far as we 
can discover, be wholly suspended- Yet upon it* return it 
once raorp claims its own from out of the past, and imder euch 
circumstanccft it ordiuarily nianifestH no disturbance whatever 
of the fLvling nf peisoufll idpntity. 

finbjcct-Object Nature of Conflciousnesa. — If we gamine 
from a more critical and reflective point of view the implies 
tions of cohaciou^hcm for the concept of the aelf, we come 
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Upon certain euggcfitire focts. To be conecious of an object 
involvoa not only some metttai ftrfseniaiion of tlic ol>joft, but 
also Aome subject to whcm it i'4 pre^^ntcd. Con — tk:irjuai««i 
(knowledge over against something, for dome one) has 
othFT po?flil»U' manning than just this. Indpt-ilj bo irrefutil 
dwa this jdi-a of oi^iiHcinuHUess appear tr> bp, tbat H has but 
rarely been called in question, although niany of the infer- 
encefi vHicli have been founded upon it have been aeverdy, 
and often justly, attneked. 

This fact of tliQ bipolar nature of eonsrioiBncee has boon 
the Imsie of many doctrim-e sad haa been designated by many 
rlifftrt'ut tf?riiia. Ttius, James epeaka of the self as 
" knower " and " known," of the " I " and the " me,'* Kant 
rtfiigniseH the empinrtil srlf nud tfie ]t\irn Ego. Tliere are 
ailvantagea cud di^udvanlagi^ jitUL'hliig to each of these 
terras, and there can hardly be said to be any accepted uaa^c\ 
The reader ia, tliercfore, free to accept that which beat 
pZead4?& him. 

Meeutiraej it must bo clear that nil of our de&eriptione and 
analye^ of thf- foregoing ehapt^ra have had primarily to do 
w'itli llie ohjrit hnlf of ciiriHeiQiisnesB, the i-'outrTil side of the 
mi ltd- Pereeptious, iningea, emotions — the tilings we are 
aware of — all belong to this objetlive phase of tonsctoujiness. 
To be sure, we could not apparently be aware of euch ex- 
pericDces were it not for tlie subject phase of the mind. But 
have admitted the renlitrf of this subjcet factor, 
to have done all we can with it. It persistently 
avoids direct obserratiou, becauae, forsooth^ it ia itself the 
observer. 

If we regard the self bs characterisod by these two mdi&< 
soluble aapects, and inquire what then becomes of personal 
idprttity. we liave to admit ut once that there can be no un- 
changing nature in tlie ohjrxt side of couacioueuess. Tho 
contents of consciouancsd are constantly undergoing altera- 
tion, and we noticed in aa earlier chapter that wc probably 
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Dcrrr have e.^actlr the aame tliought twice. Identity of any 
thoroufirh -going kind ie thus cmt of the qacstion here. Of 
the ffubj^c^t Me of consciousness it seems impoegible to predi- 
cate flni-tliing gave ita eiJatence. Its function, to be eure, 
must appnrortly remain fixed. It must always be the 
knov)€T annfalinff the various elemeDtH of our eiperience 
into aome sort of unity. But lieyonJ thirt furictlonal idt-ntit)', 
which we can infer with some confidence, we have little evi* 
dcnco as to any of its possible attributes. Clearly, then, the 
peiwmal identity in which common-Bonsc believes rostfi on 
the evidence of somt^ of tho more unrcflcctivc Eind immediate 
mfiuenecfl 8uch ss we mentioned a few lines above. 

We may remark id passing that thia neeesBity for a aubject 
of our stiite* of conscioiienMsa lias confitituled one of the 
strongest rHtional courtidemtionft arlHurihle in support of the 
belief in the aoul. But it is to be said, on the other hand, 
that Ihcrt^ are logically possible alternatives to this identifica- 
tion of the kaowcr with the eoul, go that we cannot dcfensibly 
[)C riof^ntic even hiTo. 

ConBcionanera as Internal and EzternaL — Before leaving 
this geoerfll topic one more distinction must be mentioned. 
CoDBciousness, when L-onnidered merely in ita objective aapeet, 
may be thought of in eilher of two way*. Thuft^ a perception 
of a cart may be tbougltt of as external^ in 60 far as it reporta 
to me Boraething outside my mind. But in so far aa the 
perception ia my experience, it may be thought of as initrnal. 
It ia sometimes aaid, aecordingly, that all eonadousncfis 
viewed as ejctemal ie esfientially cognitive^ knowledge-bring- 
ing; whereas^ viewed as internaJ^ it ia feeling, self-reflecting. 
Certain of the classifications of feeling to which we referred 
in earlier chapters are basetl upon this conception of the 
ittUrnal reference discernible in all conaciooeneae. But it 
should be eyidcnt at oDec that tliia distinction ia by no meand 
synonyrnoud with tliat between the subject and object aapccta 
o£ mental life. 
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Development of tJie Conscioasnns of Self. — Despite the 
oxtonsivf study givon of late to tlit subject of this flection by 
Buldwin (to whom the nutlior h imlebtHl for certain views) 
and others, we canitot as yet be said to have anj gpoerally 
BcoepLfd theory, and the description which follows is offered 
tentatively aa the author's present conception. 

It flecms reneonably certain that the distinclion which the 
child at an early age makes between his ovn personality and 
that of others is aa completely Bubmerged in the vagne eon- 
Bcions pontinunra of infancy as is the distinction between 
different E<mBHtionR. When it Ijeginii definitely to differen- 
tiate, it soemn not unlikely that the first step consists in 
remarking the JiiTereufeB wliich characterise the bphavioiir 
of persons and the behaviour of things. Things and persona 
thus get aet over against one another. Things nre relatively 
stable and fixed in their actions. PeraonH, on the oth<^ hand, 
are highly irregular and unpredictable. Of course, the 
child's GODFciousnefiB of both things and persons is from the 
beginning hia own private ptrsonal esperience. But it may 
BitfeTy he assiTted that thtre ia no nwarenesa of the self in n 
'* stilf'-eomiL^ioua *' way until the \flgTie uppriiUiiUfiion i* at- 
tained of Qtkcr persona as distinct from things. 

As the child gradaally attains control over his movements^ 
things tend in certain particulars to otej hia iropuleefl in a 
more immeciiate way than do pereong. They can be ae^^n, 
reached, touched, and moved more confidently and more 
regularly thfin persons. On the other IiQnd, they show thom- 
selvea altogether more imperturbable than persons to indirect 
modes of control. If the child rries^ piirtnt or nurse 
promptly responds. Things remain just wince they were, 
Furthermore, persons show tbemselves able to furnish many 
comforting and a^rccflblc espericnces in the way of careeses, 
food, and elothinp, which thin^^a of their own initiative 
rarely or never afford. The moment imitation becomes 
possible, persons offer the most satisfaotory stimulL What 
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tliey do. can, bj Tirtue of the fiimilfirity of etmctuxe in vari- 
ous organiamtt, often be approsimatcd by the child- We 
might mention other distincttonfc which the child niuat fed, 
but these will suffice to suggt?!?! tbo Unoe along which the de*' 
vdopment takes pi see. 

When this resolutiDn of the objective world into persona 
and things is once arhie\et!, there is every reason to think 
that the precipitation of sclf-consciousncsa foMows cloee at 
hand, if it be not, indeed, ttynchronoiis vrith it. The vhole 
procc93 must in tht^ nature of the case be extremel^^ inchoate 
aad protoplaeniie in character, NcTerthelesa, it muiit contain 
within it the essential elements for the mora elaborate differ- 
entiations of adiiJt life. Mnrmver, if thia be in any way a 
true aocount uf the geiie*iis of aclf-t^jriBtiouenet^H, it is evident 
that such con^iriousntss will, from the outset, hu norinl in its 
constitution. The child remarks certain objectfl which be- 
have in a manner altogether distinct from other ohjecta. 
These he comes to rccogniee as individualrf, which he later 
e&Us personj^. i^oniething like their independence of action 
be comes to feel in himaelf. He naturilW identifies himself 
with them, and thus givi^s to hia first dimly recognieed con- 
aeiousnesa of self the sorhit ha{Umar\\ Needless to add, after 
what has gone before in thiii lin<ik, the actual conlfitt of his 
eoQficiou&Qe^ i^ always in largi^r or ^iiiallcr measure social. 
The rdationa in which he finds himself are eociah The 
criteria for the reality of many of the things which he la 
called upon to accept are social. Language is eocial. By 
imitation he is pluo^d at onpc into eoeial uaa^jes* and did 
space permit, and were it neceeearv, we niifjht trace nut the 
whole gamut of social influences which bound his self-hood 
on every eide. But our primary point here is that the first 
definite self-conaL-iou^uess of the child is a e<jn.'*cioujines& in 
which he identifies himsi'lf in wine wjrt witli others^ defines 
himsell in terms of agreenienl or disagreement with others. 

The fact should be emphasised, however, that the clement 
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of diBOf^rcemeDt is quite ae important, both for tbo cbild and 
for Bociely, os tlie element of agreemeEt or imitatioiL Erery 
iadividual is in «ome sense a variant from the human norm, 
and in bo far he is o i^ontribntor to the richn*is6 of hnmati 
life and fldiievemnDt This variation iimy t^kp the forui d 
trivial peculiaritiee of manner ami speechj of inveDtiona of a 
scientific and practical character, of reforma in morals or orti 
or it may be embodied in the harmJcsa cnthn^iasma of a crfm^v 
or in tlio dangerous prepossessions of & luimtic. In each and 
every cane the individual is making hh addition to the elote 
of social possessions. In linding that his eonscionsneea of 
splf necessitates bin projectiTig hiin.^lf sgainst societyj w^ 
muat not, tlien, for a Tiioinent suppose that this meana iLat 
he merdi/ imitatp^jt others, and ao arrives at the knowledge of 
his own Ego, It is in the character of variant from the norm 
that the genius gete his poraniount eigniflcanee for the socia! 
organism. Society pomctimcs proprceses by the slow accre- 
tion of incremental ehanjies originating froio the conduct of 
large numbers of commonplace individuals. But the groat 
clipnges which lend themBclves to conQilcut detection and 
idi'Titificatiou are commonly tracealle La the lowering 
personality of some gonina. 

Doubtlesa in the earlier perioda of childhood (after the 
conseiouanesE of gcif as such hu» once become catnbliahcd) the 
actual content of «ueh coneeiousnesa is largely personal and 
bodily- — an awarEint?Bs of impDleee, of pleasures, paing, and 
the like. But as the mind develops and a broader appre- 
ciation is reached of the general integration of hnman life 
and the pliysiral euamo*^^ this Helf-feeling Eprcndfl out to 
embrace lai^er and larger interet^ta. The soi^ial factor iin- 
folda into a rivid apprehension 61 the picture of ourselves 
which we may imagine to be cnti?rtaincd by varioua persons 
and groups of pcrsnne, Furthcmiore, wc come tDcreosingly 
to read into the motives and characters of others the peciiliar- 
itiea which introspection reveals wiUiin ourselves. In a 



certain eenee the Taguenees which inorka the bcgiimiiig of 
eelf'fediog is never entirely lost. We come to inolude in 
our practiciit conception of oureelves so many things which 
lie outside of as, that the linea which separate the self from 
the not-self ineviUihly be(;tH[if ha^j. Thus, our bodies, imr 
clotliiog, our family, our friei]<isj our fortune, our cluh, our 
cliurth, our country — these, and n tliousand einiilar things, 
get identitied in a more or less intimate way with our self, 
which unfoklfl more and moro to take in these wideaiag in- 
tereetfi. Meantime, there ie always a residuum who^e etatua 
is neither clearly within nor without the self. 

The <jnf?Htion may be raised whether a child growing up 
alone on a desert island would fail to develup aelf-eonseious- 
neas because of his inability to follow the wurse of evenla 
which we have described, with ita eraphaais on the distin- 
guiehin^ between persona and thinge, and iU further empba- 
ais on the eocial nature of Belf-ft?eiing. The reply — resting 
on speculative probability — is that undoubtedly something 
carreBponriiog to flplf-crinBciouaness night develop under sueh 
eonditinns through the operations nf imagination. But the 
(■■anient of sueh a ^elf-conHeiou^nins, and the order and 
nature of tlic stt'ps iu its unfolding, would cert.ainlj differ 
radicnliy from snythin^ wuth which we have personal ae- 
qiinrntunco. 

Ethical and Religious Aflpeota of the Self.— Although in 
a general way tlio conneicusnesa of wdf U from the first 
Boeifl] in it*t nature, it speedily takes on two e^plidttif social 
aspects, the moral and the re![gii*us, whieh warrant a few 
moments* eonsidi^rjttion, Auioug the very earliest of our 
social eipericncefl are these of praise and criticism, reward 
and pnnitfhmcnt for our deoda. Parents, gunrdiann, and aaeo- 
elates of all kinds nnjtc in thus furthering or hindering our 
eaterprisee. The vivid feeling for the distinction between 
right and wrong is thun aroused in ue at e verv tender age. 
As we come to have a definite eonseiousnesa of our owa per- 
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eonality, -we inevitably tetifl to array ourselves ft>r or agoiBit 
the uflflges which have been thaa imposed upon ns- Wt coffit 
to opprociQic somothing of the ground upon vhich they reA» 
fiomt-^thing uf the advaQtiigi-s and drawbaclvfl which attoo^ 
their obserYcnoe. We take Be regards these matters a defi*^ 
nile conscious attitude toward BO<]iety at Urge and oa^ 
iniroodiate associaU-M in particular We evolve a dieLiuell^ 
tthicfll self, recoguiHing t^rtain obligations on our own pai 
toward our feJIows, and postulating a eimJar obligation fui 
thi'm in their treatment of us. 

Afl we grow older this conception of oureelvea &s m^ral 
persons with duties and obligations takea on a broader and 
more enligLtene<l eharaeter. \^'e estejid our sense of reepon- 
Bible interest from our immediate family and aequaintancec 
to our town, state, and country, and often (aniong the mf>re 
hiinianilflriauly niindtMl of us) we manage in a fairly definite 
way to im?liide the interests of all mankind. CoincLdeDt with 
this cspansion in the ratiffe of our moral selfhood Ea often to 
be remflrki?d a j,Towth in the intelligence of our tipprcriaium 
of the real ethical aituation. We come to detect more justly 
tiJiJ more Bympitthetieally both the pounds of our neigh- 
bour's moral idcaU and tlie reasons for ]\U oeca^ional moral 
Iflpses, and we may bijcome in eonsequenee more helpful to 
hini, as wHf hh mim? valuable in furtlieririg tlif general rause 
of iDora] pnigrefis io tlie world. Our moral self thus ej- 
paJida both l>j intf^nsion and extensittn. 

The religious coiisciousnesa cannot ordinarily be severed 
altogetlier from the moral conricioviaucse, yet tiic two mark 
quite dietinet differences of etroSB which deserve eepurntc 
tttotment- The religioua sentimente, in dietiBctloa from 
those of a merely moral sort, neem to involve b definite eense 
of perjtQTUjl relationship to a suprpme, or at leaet Huperiijr, 
being. In the liiglier fonus of religious f^ith this being is 
conceived as the infjirnatiun of all holinc^, righteousness, 
and tnilb. He ia tliua the one perfect companion for the 
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highest ideal self, the one object worthy of complete rever- 
ence, Belit*f in such a being conatitutte tlie esivnce of the 
most developed fomis of religious faitb, and aroimd sucli a 
belief clui^ter all the disticctly religiouH emotioius, suiiL as 
reverence, awe, love, gratitude, and the ieeling of personal 
confidence which we call faitliK 

The full mental vision of euch a boin», with an nccom- 
pflDyin^ sense of our own unworthiness, is often the imme- 
diate forerunner of the cataclvsniic experieoces characterising 
certain forms of conversion- Tbt- whnle moral and religious 
pprHjiet'tivp of life is suddenly fl3t<Jr«l- Wt- see ourstdyps and 
others in a diJTprcnt ligbt, and the world takes on a new form. 
The frequency with which this special phenomenon is en- 
countered during adolcaccnce hca led certain peychologiets to 
coimect the cspericncc with the deep-ecated physiologieat 
changoB wliich mark that period. But, however much of 
truth there may be in this eontontion, — and undoubtedly 
there i* much, — we immt still nx^gnise the fact that sudden 
converfiion, profoiiud and genuine reformation, Is a thing 
met with at all age* and under the most various conditions. 

Dijturbancea of the Self. — The eonaciousne^a of self ia 
subject to certoin striking ilitftnrbances which merit a few 
words. The phenomena of alternating personality aro 
among the moat interesting of these. In the "sueeessive" 
fonii of this disorder a person may sudilenly lose hie memory 
of his past life, forget his (lanie, his heme, and bis friends, 
and start afn-sli with a new rauie. a new otviipafion, etc. 
Often bia lemperam«^nt and chbracter change feimultaneonaly 
with this lofla of memory. Whereaa originally he may have 
boon honeHt, cheerful, and vigorous, he now sliowa liimeeIC 
unreliable, pessimistic, and lazy. A few weeks or months 
later on he suddenly reverts to his former pcrsonahty and 
recovers all hie memoriefl of hie earlier life, although he has 
no vestige of recollection a^ to the eventfi which occurred 
during the period of hiii alten<d selfhood. Caaea are on 
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TCcord where wveral charoctfrs Hhtp been aaaumed m tlu& 
way, nne jifter tliR otJier. 

In the case of ** eioiultaaeou* '' personalitiea we have a- 
more complex and mucli more ambiguous ccnditioiu Here 
there accms to be id addition to the normal conaoionBiiGM 
vhJch BUperin tends ttic ordinary bm^mt'Se? of life, a sort of 
"split-^iff" eonscioiosoesH, which ie independent of the first 
and can be gotten fit only in indirect ways. Moreover, aft in 
tlie case of successive [itnmnalitleH, llie tempernnipnl antl 
rharacter of these two aelvee are often Tery different. The 
one may be gentle and piciitfl, the other riotoufl and profane. 
Sometimes this secondary self can be tapped by rbiepcrmg 
to the patient while he is engaged in convereation with aome 
one else, and then the reeponses may be written, apparently 
without any eogaisanco on the part of the normal conscious- 
neas of what has taken place. The memories of the two 
selves Beeiii to he often distinet. Sometimes- a* in sltemat- 
ing personality of the successive type, the secondary self may 
know ail about the primary self, without the converse ap- 
pearing to ho true, 

Tlxeac quaint modificatione of self-conflciouEness are diffi- 
cnlt to reeoneile with many of our preposBessions as to pOT- 
sonality and the oounertinn of mind and body. But tho}^ at 
least serve oni' purpisp of poBitivf! value- They enntiiin an 
impresftivB warning againat our natural disposition to assume 
that our owTi pcnsonal type of self-consciouetiess is neces- 
sarily the only type. Evidently the t'onsciousness of self is 
HUBCcptible of mutationa like other forms of wmsciousneas, 
and no generu!isoti<m about it fihouid lie aeeepfed wiUiovil a 
purvey of all the fact*. For inetaneCj (he dUintegrationij of 
personafity which are met with in the varioufi forms of 
insanity muj:t be taken into account. 

Minor Tarfations of Self- Conscionsn ess. — Lees profound 
and less prolongtd thun tlie difltucbanijes already ment[oned 
are the changes in personality which charaeteriae certain 



forme of trance. In the genuine cases of eo-called mediuro- 

ietic trance the medium Ix^votnGS mnre or less obli^ioug to 
ordinal^ sense impr^sions, and ofttrti appt'ars to be half un^ 
ccnsdous. Uarler thi?fie eironmstanees he a^emnes tb(> per- 
AODolity of eorne other tniiivifluu], usually fiome one wha is 
dead, and his utterancea purjwrt to be expressions of the 
knowledge and the ecotinients of the " control/^ as the pcreon 
ie called wbo oetE^nsibly gpt^aka through the itiediuia. Many 
of these eases of mediumship haye been carefully examined. 
Moet of them have proved fraudulent, A few appear to be 
perfectly genuine, so far as f^oneeme the psyehophraJological 
conditioiifl manifested. But the intF^rpreiation of the 
phenomena is a matter upon which there exists the widest 
divergence of espert opinion- Ifost scientificully tniined 
p^chologista refuse to give these cases any eerious coneider- 
ation, beyond admitting the poasibility of their representing 
a genuine abuoraiality like insanity, A few insist timt wc 
have hero fairly convincing evidence of relations among 
mindg which trnoecend all onr usual modes of communica- 
tion with one another. 

In bj'pnotisni, also, we may meet with eases of altered 
personality produced under the iiifluenee of sitggestiur*. 
Changes in BcnsHivity. in motor eontrnl, and memory are not 
espet^ially dittieult to produce. The phlegmatic person may 
become choleric, tlie reserved person lieeome flippant and 
rude, the irreligious ba^ome pious, etc* Commonly, if the 
hypnotie sleep has been deep, tiiere isj upon awakeninjfj little 
or no memory of what has oeeurred during the trance. But 
a!l the facts can asually be Tocalled during a subsequent 
hypnotigation. A curious phenomenon is that of post-hyp- 
notic tiiiggeslion. A person told to perform, some action 
after awakening may have no recollection of tho injimetion 
upon arousing from the hrpuotic slumber, but with few 
exceptions he will at tlie time designated faithfully eiecuttj 
the act. Facts of this kind have led to a good deal of need* 
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lesB alann as to tJie dangers of h>-piiotisni. Id point of fact 
it ia practically impossible to force a person to do anjihing 
aerioitBlr offeneivc to his moral or sathc^tic ecnac of tht; right 
end the decent, llorcover, pcreons of norraal make-up oaa- 
Ecft be h^-pnotiaed agaiEfitthoir wills— at all events not outi! 
the process h&a been performed so often as to become more or 
\esA hRhitual, A thing ranch more to be fsared in our daj 
is the auto-suggestion of a liypnotic rhara('lpr by Tirtue of 
vhich mobs and great crowds giro waj to the wildest and 
moat bpastiT csocBBeB. Although hypnotiam ondoubtedlv has 
therapeutic value, it should not be iniiiflcriminateiy cultiTated 
by untrainod persons* 

Dreams afford a familiar iiifltanpe of disturbed persrinality. 
Sometimes th'm \n mnnifested simply in the ridiculous judg- 
ments which we pass upou dream situatlonfl^ and the absurd 
Bcntiineuts which thcr call forth. Occasionally, however, we 
fltiufilly seem to have become some other person. Despite 
the frequent oecorrence of dreams, no wholly satiefactorr 
theory of their cauBcs and conditions is yet at band. Un- 
doubtedly aenBory etimulatione, partly from the external 
Hpnees, partly from the viscera and other intra-organitf 
eonrces, are largely reaponaihle for the beginning of dreams. 
Undoubtedly, al^, thi? higher forms of syHtL'niatiKed eonlrol, 
the ** apperceptire actiritiea'^ of many autliora, are tempos 
rarity in abeyance. Ailhough most of us would maintain 
that va ofton have dreamleea sleep, it has been vigoroualy 
urged that wo dream all the time during sleep, and Uiat 
eonecioutnesB is consequently never altogether intemiptwL 
Certainly it ia true that we frequently forget our dreams with 
marvelloua rapidity, and we ordinarily find that we are 
dreaming when awakenedn But while these eijnai derations 
afTord a measure of presumptive evidence in favour of the 
hypothesis, they are not eonclut^ive, and the weight of 
ojiinion nnqucationably regards dreamJesa sleep aa a frequent 
occurrence. 
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Tlie Subconaoious and the UnooiuoiouB. — Many atrikin;; 
And charactofJatR' p\ peri races aro ccmnected witb regions of 
our personality which lie distinctly below the level of clear 
conaoioufiiiees. ConfioiousnoBS does not terminate with ehnrp 
edgpa wliidi mark it olT defioitelj antl finally froin the non- 
conscious. On the i^oiitrary, as was maintained! early in our 
work, there is a gradual fading out from a focal centte of 
clearest conaciousnees toward a dimmer region of partial eon- 
flciouBness, which we may dcsignete the zone of the subcon- 
scious. This anbconBciouB area again givea way to a region 
of entire non-coriBcionsnefis, 

To the activity of the aubconscioua we are probablj in- 
debted for many of our uureasonE'd impres^ioDh) and senti* 
mentfl, for many of our unexpected ideas, for rertain of our 
unreflective movements, especially those of the habitual 
variety. Not a few of our persoDal prefcrcncca and preju- 
dices arc probably referable to infiuencca originating here. 
Sach phoaomenn oe those of automatic %priting with the plan- 
chette^ wliere persons may write conaiderable numbers of 
wordfi without nny ulcnr idea of what is being written, belong 
to the bonier-line of influences Ijing IwrtwEen the snbcoDRcious 
and the unconscidus. Taken all in all, nuliconscious factors 
must go to make up a very respectable portion of our total 
porfionality, and no doubt are aecouatablc for many of the 
charactcristica which sometimea cauac ua to wonder at our- 
Belvee and qweetion whether or no we reaUj bave the kind 
of rharaeter we supposed. 

The tinintianovs has been made in recent years the great 
pnnaf'ca for all pt^ycho^:^gi^.'al and philoBophical dilljciiUies. 
Whatever one cunnot esplain otherwise may be eiplained by 
the action of the unconseious. The asserted facts of telep* 
flthy^ clairvoyance, crytitttl-gazing, eh ell-hearing, hypn^tinni, 
and all the pbenomcDA of flpiritualism, not leas than the 
metftphyeical perplexities of personality, mind, matter, and 
their interrciationa, have been treated by the univeraal eliiii 
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ot the uticonacioiLe. Isecdlcea to say, our modest boehwaB 
UiJs point h with no euch inajestte inSncnoe a^ all thi^ sug- 
gests. The term imcoiiscious bos two proper uses 
psychoJog}-, It Uj firflti a limiting concept set over 
eonsoioTiauess of every kind ; whatever is not conscious U un- 
conscious. Evideatlj this nsc of the terai is largely negative 
in its impLJcntiaiL A:^ a poh-itWe concept the nn^K^nacious ie, 
in the second place, practically synonymous with the physjo 
logical. Thus, to say that an uncoiiscioufi factor entered in 
to determine certain of the movements of our voltrntary 
muscles is simply to affirm that certain riBural activities^ 
whose obvious counterparts we cannot detect in conscionenesSj 
have eontrihuted to the total mass of motor excitationfl. In 
this sense the uDwnitciouK cea^ses to he a flheer eifigina, ami 
becontea a more or leas cunveuifnt term wherewith to desig- 
nate thoee marginal neural actions which evidently modifjr 
the roactiona we malse, without, however, producing notice- 
able mental chan^^es. 

Summary, — If we take stock of the varioue points which 
we Jiarc eanvasscd in this chB.pt»>r, we sec that although the 
»clf uudoiihtcdly mfinlfe*^ta tt^ndeni'ien toward Uie i^ystnTiatic 
unification of its own experiences, it is far from being a sim- 
ple unity. It is highly complex in consUlutioc, and in mtuay 
particulara highly uuHahle, It is distinctly and charactei^ 
iatieally n life phenomenon, witii periods of growth and 
expansionj period^j of maturity, and periods of decay and 
djdntegration, Bnt after all, the feeling cf eeJfliood is the 
very core of our pKychical being. About it are gathered all 
the joys and all the mi^trips nf life. However much a 
critical philosopliy may ahjike our cocfidt-nce in iJie impUca- 
tion of the feeling, the fact of ita existence is for each of na 
the one absolutely indubitable fact 
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t^QtloQ, ^"2 ; af leltti, 90. 
Aoi^ituliirdn<.i>. 120. 
AnquSsHlveDe^, !J03. 
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-TlHThetlP r»l[nga, 271, 2S1, 
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lit rw^llTi^. 257. 
AfttT'Iitirti:*^, 111. 
Afler-seDMlioDa, ive after- 

Agrceableuc^n os affection, 257- 

259. 
Allaicatary secflotiooa, ace eeu- 

aatioDP. orgnnia 
AlteruAtine p^rBoaallty, 301. 
Altruhlif (^motions, 21X3, 
AmcDbiiH 10. 
Anafysifln noiisory and iott^llec- 

lunl, srwilW. 
Ang>*P, 29D, 32a 
Ann^lldR, nervous BF^tem or^ 

Anf^iiilH, renni^nlDg nf. 252. 
j^])Itaqln, auditory. 30; tDotor, 

Ap|>vr<.v|itft>D, 12T. 

Aristotle's flliuloD. 132. 

AaHodation, Hiinultniiwius. 89 ; 
HUL-CHMlve. Si- ITO/T. ; L-ero- 
bral basis of. 171 : Ijuitortuut 
fnclors IQh ITl/T-/ ^y tontlfiu- 
Itj, 174 ; by aingulttrlty. 
174f.; bj contriitft. 175; de- 
Bisti-Qt tind iHfreiHtent, 176, 

AsBoelutioti oentree In oortex,34. 



Attention, and adaTttatlon of 
eenpp orgnti, S2: chnnge oet- 
pfKiiry to. 7^: nnd flolilorcon- 
BoJouant^BS. 64/^. ; motor fuc 
tors In. H2; relntioi; to inter- 
est, 3(i2ff.; attpnilon and 
win. 345; rarietieB of, (18: 
I [I voluntary. 7{| non-roluii- 
tary. ur r4|Hiiit«noonR, CO: vol- 
untttrj, OS; almuJtaD^uim To 
different object*, 79; ftelec- 
tlvc churaL'ter of, 07; aa 
montal a<'tivi:j", («, 

Autlltion. ore lipuring. 

AutUtorj tPHtrc, 32. 

Aaditorj' luingep 104. 

AudLti>ry oBsielra, flr?, 43. 

AiirouiHtln aelR. 4S, 2fi3. 

Antomnllp writing. Sflfl. 

Ant nonjk- HyHit>ui. 4& 

Ax\9 cyliuder, Ifl, fitf. 4. 

Asone, IC, 18, 

BAIN, 275. 374, 

BALDWIN, tiS, 302, 3G8. sea 

Beiipf, ass, 

ttERKELEY, lOO. 

Rkilogy and pajobology, R 

Bln(!k, ar*' wlowr. 

BllrnVrtjiot, ffo. *I 

Bodily eAi^resHion and emotion 

310. 334, 
Brnlnf structure and functions 

of, and cooDectlnn with cou^ 

B^louHncbti, 2lAIf. 
Erightoeaa aeaHfttlDnB, lOff, 

HALKIKfi. 175, 

Cflliiiaeas, uh nCfectlvB eleocnt, 

258. 
Caiiale, Remldrcular, OS* tOG, 
Cell-body, ISfl", 
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Cerebral laws and aBBOctatioo, 

171, 
Ceretirum, 32. 
Cereb&num. 32, 
ChflTiffO In CouiTlnrflnpwi, Tfi. 
rhnrnct^r. Chnrt^r XXTJ. 
TLlId |»syi.-bolocy, 3- 
rMnjimi-sllieslii. 202, 
Choice. J^rc volition. 
CSri.ulfitor'F soiiriiitionfl, SCC flcn- 

antions, organEc, 
CLAV, im. 

CkaruoBS iu uttcntLoUh 6C. 
CcMi]i>ft»u<v of ^easiitiDDH, 126. 
CoeUIoa. figs. 4^^. 44, 
O>gnltloii, Sft^ L'linpt^ra V, Xo 

XII. Inplufllre. 
Colli, H9nsati(inH cf, IIK^: neural 

baslw (Jf. 93r. 
Colour 1il1(iiltiv8s. nuruijil [>0- 

rlpLernl. US; almurmnK 101. 
Colour Luuiiilpuiejilaiiea uuil 

niUlurea, 130; HeiuaUoDfl of. 

lOe, 
Comimrnilve i*jchoJoET» 4.. 
Compnrlaon. priH'cjw of, 60, 218. 
Complex to DP, 100, 
CoimUon aud atteiitiant GO; and 

wni. 35^1. 
Couc^^pt rmtart^ of. 208. 215; 

anil ioiHgt, 20!>: runtllon ©r, 

2iri: i'liimep ""tl trrowtli of. 

2lAjr, : and Tiipjintng. 20.^; aud 

Judgment. 227. 
Conaoionw, re^llug of, 337. 
CDnHL'lousnoflH. appear ance ar, 

60; deOnltlon of. 1; relation 

of to thP D^rroua (iyatpm, 

Cbnptpr iir: motor fispwtB 

of. 2S;i, 346. 
Contlpiity< nsBorlntioQ liy, 

174fl-. 
Contrnnf, In ooloiir. 112: In 

apace |iePt'eption, laS : In as- 

soflnriouj 174/. 
ConverEPune Of ejM, 99. 
Coiirdinatlonia, prtmarr, 283 ; 

ncQiiiivd, 1^; ^mLli^lini^Dt 

of oontrol over, fiSfl"., Chiip- 

ttr XX. 
COPK. 291. 
Coriwru ituudrl^eiLdua. 22, 28. 



CorpuB colIoBom, 37, fifft* 21, 

25, 2fl. 
Coptei, corebrel, 32-45, fift. 1^ 

22. 

Cnni. organ of, fltj. 42. 
CniiiiBl nerves, 31, Jiff. 1& 
CllHynirj', 301. 
Currents lu Derres. KB Dene 

L^urivuta. 
Cutaiioous a«nsatloLi8» see seo- 

Ha boils. 

DARWIN, S27. 

Deitf-uiuttH, 217. 

LUHlUL'tlon, -MO. 

Dendrite, Itf, IS. 

ix^siTP, anni^-Hla of. and re- 
lation to rolitLon. 374JT* 

DEWKY. 327. 

Dlffi'reiKt. feeling of. S7. 

Difference llmeii, see Wrt>pr*B 
low. 

DlfTuBJoiJ. hin- ofn 53. 

DlrtOKreeableneBB a6 afrectloii, 
257. 

Dlecrrndniition, as nnaljttc at- 
tpntlou, 66 ; rolatioa to aa- 
floc^ittloEiH 86. 

Dlti|ior«i^ attention, 81. 

DliHOL'Jutlon, 8ci? dJBcrlniliia- 
(J<in. 

DlHtant^, pen?e[ition of, 150, 

DlTKEnpfu*. and rel»tinn to seml- 
clrcnlar mnnla. lori. 

Doul'le iieL't^millty. ^co alter- 
nating iK-rsoualltj'. 

Dreams, 301 

Dura mater. 21. 

Duration, perception of, lEQ; 
of aensntionfi, 115; of acoaa- 
tlcitfi lu relation to feeling^ 
201. 

Enf, fti/a. 42-44, 

Ecrtliwanu, iiervoufl Brstem of, 

np. 8. 
KBBINUHAUS. 23, 
Effort, feeling of, 363. 
Ego, »e€ self- 
Knilmrraswuient. 320. 
Krnoikin, CTiiijiters XTfTI., 

XIS, ; bodily CdL'Iora 111. 310; 




orljTlD or ^20; relattoD to Id- 

Emulation, ner rlvulry, 
Etifl unninH, in lul, 
Knvj, 305- 
KplHtemoloBT, H, 
Kthicfll foetlDRfl. 271. 33T. 

Kxt'itpnienl. as alTwtlTe ele* 

K:£P<'rlini'iilul iisy^'liolfin". R, 
EiU'iinLtj. Ill iU'iwitiiHi, 115; In 
ejiflcc !>erwi»Uoii, 142. 

yallh. Sfil. 

Kninlltnnty, reeling of, 1S8, IDA, 

Fear. I-IW. 31U. 

F^llnf, Ctinpt^rs Xlll. nnd 

xrv. ; elements of. 2m ; 

clnaAffli.-ntIou8 or, 270; rela- 

tlDD to eniQtloii. SIT. 
roJt pHjcholuKJ. S» 
Fonrettlag. 101 
Forea. on, /Iff. 46. 
Frwclom of wUL aW), 
Fringe of L'OQflt^IouPQesB, 6«. 

Offneml Id^'n. 209, 
OflHeMc liea, 210. 

GpdIhh, and as»io<jiat1oti, 171 

GOUUON. a-}. 

(tfiiy, BPiiHaiiona or, cc brlgUt- 

Grief. .120. 
OrtOOS. 30fl. 

Gustatory Rcnsotlons. Bee taste. 

Hnhit fcknnatlon of, S2JJ.; rp- 
Hults uf. OS. i>trjU^Eil NT^ia- 
caiiL'e uf, Gil rvluiiou to yoll' 
tioti. 'H>; Id iboui^lit. GL 

Hii tlurlautfoDfl, Iftl, 

HnrdneBfl. i-onstlousDeM of. 103, 

Hatred. 200. 

HeuHngp senaatlons of. inS ; 
cortical cenlre for, sa ; end- 
orgao Qf. WJ. fii/H. 4'J-^. 

Heat, npiiBfltlons of, KB, 

HemlanopHla. 3^1. /Tr/. 2:-e, 

nemliipberex. ooiiiu>i;tlou wllb 
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rolIUon and aieniiiT7> SS; 

structure of, 32- 
Euuiour. feellug of, SM, 
Huu^r aouiMtlouB, 100. 
Hypnotic Ltatce, 393. 

Id^as, «>nnec1loD with Images, 
lrk">; iiitd ("ontvpts, 20M : inO" 
lor- 353. 
IdentLty. personaL 382; Eoodl- 

fleatluuM uf. 3^lff. 
ILIuslun. 132. 
ImuKOB, dlBt-tictloa from sen- 

anlloti nnd perception, 103; 

typ<^B of. KIE ; function of, 
173 L rvlutloD to idea, 1G5 ; 

to vol It Inn, S52-354. 
IniUR^lDiLtlon, Chaptt^r MU. 
Imitalion, ns InHliuctlTc, 307; 

att volUlonal. 35H, 
liiipulMP, i:iiuptep XVIL 
inui;ention, S\. 
ludnctlOQ. 241, 

iDtilUltloa, jLtid volition, OS. 352. 
losilntt Cliaptera XV. lo 

XVII. luduslve; origiii of, 

201 i value of. S93 : relation 

to erDOtlon, 31D ; Tarlaliillty 

of, 2SS) ; human, Cliuptcr 

XVI, 
Inteliwtunl feeling. 270. 
imennlty of iienrtation, U3: r*- 

tuttoa to affective oooadoua- 

ne«R, 2U1 ; and Weber's latf, 

m. 
Intert^t, tiiitiire of. 3fE3; rein-* 

tloa to atloELtloiip 502; to 

vt^lltlon. 3iKi-308. 
Iiili:oi^l>ectloii. 4. 

JAMKS. 'VI. 12rt, 142. 171- 175, 
ISn. 20S. 297, 310. 310. 340. 

jE'filoiiNy. 31t0. 

J lid f 1114^ tit. analyala and forms 
of. 220Ai relation to tumfiji- 
tlou, 227jr ; to rtflBgolug, 
aaCJT.i geticalB of. 239jr. 

EruK^tbotic. Eensatlon, !^. 105; 
Imn^e. 104: function In es- 
tjiM]»t]iDient of QKitor coutroi, 
344. 304. 
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Knowlffliw, ri^otopiupnt of, 
21Hn.. 232^-: Iliwrj- of. 0. 

Lat-^rindi, flgB. 43, 44. 

LANGE, 31tJ. 

Lii|»^'><i lnti>]llgcn(«. theorjr of, 

I^nglitcr, uTeniflcanne or 333. 
LI men, 114, 

Lonil tsigit' nature of. 147, 
X/>rjilJ nation, of fmicUooa la the 

LeiuiJipbtrrea, 3SJT. 
LUTZE. H7. 
Lave, 305. 

MAfiSnAM.. 275, 

M^^linlll^!- n]»]ir<'hp union Off 203J7. 

Meini)iM)i. smt. 

Medulljiry sUenth. Iti. 

UttlulLii oblou^uta, 22. 30, fig. 

Memory. Chnplpr IS-, nffeo 
tl-e, 205 ; «n;ilTfli3 of, IBS : i^e- 
f&?t9 of, IIH: nnd for^ttlng. 
192; ptiyakal banifl of. 18i(; 
difitindlon boh^-een luetiiory 
aad imngEnatioj]. 184; r^ln- 
tioii to n<'cgn1tLoD, ISTff- : 
liU]irov-eiiK'nl ofn I'^iJJ.: Jillo- 
sym'rnrlpH nf. 2''Ki, 

MentJiI nrtlvUj. flte oUpntlun 
atid *'ircirr. 

Menial b1 Imliieaa, see opLaslu, 
vlHunl. 

Metoijbyslis. 9, 

Mind, ujCBiilDg of the wurdt 2. 

Modertr> 207. 

ilolluBCH, nervona sJ^BtelD of, SO. 

Mood. 335. 

MorWd pwyebology, Jt. 

Motion. s.?n nil [Ions o^ Imngfs 

of. nf'f khjflfitliptlp. 
Motor rtplinsli. lift. 
Mfitor n'lrlcni vt (xirlf.v. S4_ 
MITENSTBUBKRI^. 27ri. 
MuBciilar sPUHQtiotiA, ste kin- 

fpflthetlc. 

NerveHtirrfifto, natnre of, and 

rale of TOiidurLicjiJ, 1S>. 
Nen'e-eiJdlng8> ote end-organa. 



N(»rrp». stnicton of, 1^.: 

functions of. 14, 
Nervous system, central, Sl/f.; 

nutououdL'. 4f^ 
Neur]]Fiii[Mfl. IT. 
NpuroiiUr, 18. 
Nencone, deflTiillun of, 15. 
Neoronis, perl|fLn?ruL 23; corti- 

ml, 32; aobt-oftkal, 2-L 
Nolac, lOa 

Ot>Jept, tiprrepilfln of, 8n. nit. 

122 ; flKJiriori of iiltt^Ullun niiH 

I'luLU^re of, Id 
(k^lpHiil cortex and vision. 33. 
Odour, fltfc auiell. 
Olfactory end-orgniit &i-05, ftot. 

30, 40. 
Olfnclory region of cort»»3c, 33> 
0[>lic ecd-orsuQ. /ice reUun. 
OrgHnlc selecHoo, tb^ry o,f, 

2VI2. 
nr^HOic* aenaatlotLS, tee sensa- 

t toils. 
OlolKliH, Ba 
OveEloues. 109. 

PaJTi, r\p< peDNiLlloDH 03: Its re- 
liitiou to efftvHoQ, 250, 

PaMiiil loQc. lot). 

ru4«Joii. 335. 

Pfl«dlve i.-oDKc>IoiiaDf9fi« TSt. 

rwklirtriiR. 201. 

Ppn'pptioa, t'tiflptpr VI,: nT(d 
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buiila of, 13T; of space And 
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Phlloeopby iiud psychology. 8, 

Pby&lolopk'iil peycbology, 6. 

r\i\ miktcr, 21. 

Pllcb. lUS. 

Piny. 31Hj, 

PlcanuT^. OB flffeottve element, 
2B7, 

PrH<'Tl''ftl rensoulne. 23n. 

PrpspHt. Ihe fcirtrcloiis, 150, 

Pn-HMire. HeiinaLLonB of. MO 
tixiiL. 

Proiliiithc Imaidnalion, Iffl; 
rcl,i«ii>n to rciirjJiKtlve fan- 
agluiLllun, JUO. 
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T^tycliEffll fli^rv'^mnTiH, 102. 
X'KyrliQlcit!:^, ilefliiltlnu ctf. 1 ; 

oietliodH of, 4; fii'lda of. 3; 

rflatJou to pbJ kinjnb J. 3; 

to like nnturul scieUL-ts, 7l to 

cJnniUon. 10. 
Pwyi'hoph.vs'kf . R: nni chnmr- 

ter of humnn ocBtiiiiBm, 11^. 

Qunlltj. or senaatlona, lOl ; 
piiit^loiiHncaa of, 03 Bcnsc- 
tion. 118. 

Rarr iHrcboIopy, 3. 
Jlenfl-inliiti. L'hrt]iters XT., XTL; 

elcjuoutn of, 224 ; forme of, 

Cliapfor XIL ; in J»rnU*jj. l!,'-!*. 
R^n^kltlon. wnnorj. 188: ld4?a- 

tloruil. SlHJ ; n'luM^in to mi^in- 

ory. 187, 
R^flox Jtf-Mon. rtpflnUlnn nf, 

2^; : rp1:it[uik 1u lasltucta. 

2*W; varliiMllly of. 2Wl. 
Belfltious. In-livet:n ttbjects. fee:- 

ioKH of, liOo. 
RHnllvity of tnowleflge, 210> 
RpljixriMoa. os affectlre ek-- 

Qiout. 208, 
Ri?llwii>tw fwlSng. liTl, :i80. 
KeiirownluTloij, BeM<>i-Al nntiirp 

ol. KJI, 
ReproiiiK'tire iniiiRliifitkm. ir-7: 

n>ln(T<vn to pnwIui'Uvu liungl- 

njiilun. Itm, 
ReHlHtniitx?, oyuHcli-URoeM of, 

1<H, 
Re;*|»iriilorj spnBiitlon*, Me nen- 

untloiid, organic. 
Rptfotloti of Dtatcrial lo taeiO' 

orr, lie. 
Rfdriii, '.*^ff., Ai'*- 45-47. 

Klrfl|r>, ^lOl 

Hliyllmi. of fittF^DtlOD, 77; !□ 

juciinntJM^ or time. 15T. 

ROYCE. 25a 

Sameni'Sfi, fe^llnp of, n* &Xp~ 
mpiit iTi Ei|>i)rph(?aslon of 
mGHiilHlf. 8T. 204r, 

SritlsfmlloD, recline of. 331. 

»el«^'UunH la attention. ilL 



!^*lt Cljnpter SXm.; rtevi-Mi- 

niPiit of fepLlnf of, ,185; dlA- 
turbance of, 301: Htik-ui auct 
rolSglouu aT*pefts of tlii?. 31*>: 
Idf^ntity of Ibc 3S2i aodul 
DHturo oft 387. 

B^mk-Irou^nr i^^nala, US, //ffj*. 
'O. 44; i4?nHatlu»« from, im. 

S<'nftHtlon, L'lin|itfr V.; bqiI i*er- 
rppllon. 118; fiiuctloiiF* of, 
lltl; aunlltli.'s of. lUljT-; li- 
t^ufilty of, lljl : dufHLlou of. 
liri; tMlpasHy In, 115: coiu- 
iijoii rbarai'teriAdcs. n6. 

S^ur^jiKoiiH. of MHLud, lUS: of 
^Lgljt. UiQi of ^uipLI, lOU; of 
fufltc lt»7 : of iPinperatui'i'. 
lOS; i>f louoh, Ida; orgJUik', 
HW; of niovem&ut, 100. 

S^nsp ortfuiw, sitnuliire or Klfl". 

S<^nsory c res In oort4?:t. 32^^, 
flfff. IH.21. 

Sbyzifsa, 2ffl>. 
Sl^clit. fi'i' ^biEuN. 
BJiiiilwr^ly, nawi-IulloQ by, 174ffi 
SlKiple tone, lua 
Size, npiiarcct t>t objects. 147. 
IBS, 

Smell, aMiHatioiiB at, lu;: end- 
organ, ft4, ;iy. 3t»; wrdcal 
hatilB. 33. 

Sorinblllly, 11)9. 

Soi'liiJ fH'llTj^, 271. 387. 

SiK^lul psy etiology, 3. 

SortiLi^^N. 4vnf.rIuu»ui-B8 ot 103, 

S*tuU lu itiijcbolofQ. 2; retatlou 
to the flelf. 385, 

fl^mw. ftcc itervN^ption of opii'^e. 

Si»iiUH or Bi-ope, of conat'SouB- 
nuw, 70. 

SpeiH^b. OP n I res of. In oortPX. 
40, flv. llh na iiiHfinctlve. IttiT. 

SI'ENCEH, ;il«, IMk 

Splnnl J^rd, nTnirliin* and 
funrtlonn of. 24ff.; jTyHt. 13-17. 

f^jwuuuieuuM uUpittlou. ISS; r^ 
Intlon to InlenwL S(i2. 

8{iiTUnb, uervoujs MyMieia of, flff^ 
0. 

BtraJo, aa afTcctivc clement. 
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Strala sensntloae. 8^?. STO. 
Siibc^>nRclou&. lln*. *^'^. 304- 
Subatantlve t^tdtr^ of u^lQd. 1G1\ 
Symbolic nature of prvwnla- 

tionnl (■oiiHi.'linjfliJt'fla, 'JiH, 
RyuipnlbPtlL' Ryfiteiii, 45, 

gjpjpniiiy, ai*;/, 

SyitJ>3thi?dla. 1^ 

TaiTdle centre In cortex, 33- 

Tflcille image, IQif. 

TuBtu, BonrtatioiiH of, 107; end- 

orgiin for, 'JS, Itif. 41; i*n- 

treB in oortpx, sa. 
Tplf^pnthy. :iy5. 
T^nippTtimt-nt, 335l 
Ti!:iLpt>riLiiire, EtiiKntloufl of, 

li):^; fiiil-onniiis for 2Sfr., 

flvn. 30-36; w^QtCL-a In mrtes, 

33. 
Tendons, sensatlonH from, ace 

fl^ui^tlou^ of uiorcmeat. 
Tbird dimension of apuco, per- 

(■cptlon of, liQff. 
Thlnil. soxiyatJou of, 106- 
Thought, order of, ITOff, 
TUreebold, uve llmen. 
TU-kllrig, IIM, 
Timbre. 1"}9. 
TIqi^. JuiI^uteDt of Interrala of, 

ILQi uieuiurj of, 159. 



Tone, as Quditory eJeiueni 108. 

Touch, seitHRtions of, 103: end- 
organs of, ff3 ; a>rtlcal wi>- 
tivs for, 3i! : injBBca of, Kil/.; 
In Bpntv iwrceptiOQ, H7-14t^ 
151. 

T;ni]JDnuiu, fiff- 43, 

UnconHcIouB, tlip, &;, 301 
Unltj of tbougbt, TJff. 

Vision. wnaatiooB of, lOD; end- 
orgun of, OH. /Ip«. 45-17 -, <^r«' 
Ire in [i:irtGK. ^; niL-iital 
linni;ca of, 104. 

VolUlon. Cbaptpra XX.-XS11-: 
roltLtioD to nttt^ntlon. 345: to 
[iune(T7. ^3, ^fS:! ; to ftupilts^ 
347; to obarniiter, Cbapter 
XXIL 

VoluminouanoBB of settsatlo&A, 
112. 

Wnlkluff, ^m. 

Warmth. NtnsiitlonB of, 103. 

Wi'lrtTH law. 114. 

WKISSMANN", 292. 

Will, A't volition. 

WXNDT, -^ob. 202, 328. 
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